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The Editors Note... 


R OADS for amateur astronomers lead Already such a list is compiled, and it ap- 
to Philadelphia early next month, pears in this magazine occasionally under 
where on the weekend of July 4th will be the heading Here and There with Ama- 
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held the fifth national convention of ama-  teurs. But it is known to be incomplete, 
teur astronomers and the first convention both because some societies have not in- 
sessions of the newly formed Amateur As- formed us of their current active state and 
~ aN tronomers League (see page 12). Every- because of the formation of new groups. 
one interested in astronomy is invited to If your society, or one of which you are 


attend and to take part in the varied pro- aware, was not listed in Here and There 
gram, whether or not he is a member of with Amateurs in our March issue, please 
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SS “NY one of the 30 societies which have joined let us know at once. Also, we would like 
\ Ng NS the League. to hear of organizational plans for clubs 
, NS SN Conventions such as the one in Phila- which have just begun activities or con- 

Ww ~ delphia should soon be occurring fre- template doing so in the fall. It is probable 
: S N R quently in many parts of the United States, that the total number of amateur astron- 

fostered, presumably, by the regional or- omy groups in this country, exclusive of 

\ ~e ganizations which are to be formed within those in secondary schools, will reach 100 

~s ~ the Amateur Astronomers League. League’ in the near future. 





memberships now extend from Maine to As for unaffiliated individual amateurs, 
Oregon, and from California to Florida. especially those in rural areas, their num- 

As the chief purpose of any convention bers run into thousands. We look forward 
is to foster activity in the field of interest to the provision by the League for mem- 
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\ concerned, there will naturally be consider- bership directly by individuals. These ama- 
able discussion of the present status of teurs will then have a part to play in the 
amateur astronomy in this country. The growth of organized amateur astronomy 


editors would like to present at the con- and astronomy education, even though 
vention an up-to-date list of organized they have no opportunity to join in the 
amateur societies in the United States. activities of local groups. 
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COVER: The 15-inch refractor of Harvard College Observatory, which 100 years ago 
this month was first assembled and used for celestial observations. Photo- 
graph by Robert E. Cox. (See page 3.) 
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TOP THE HIGHEST CREST 

in Cambridge, Mass., about a mile 

from the Harvard campus, in a 

large weathered-green dome, majestical- 

ly stands the Great Refractor of Har- 

vard, apparently little the worse for 

wear for the hundred years it has sur- 
mounted its massive granite pier. 

For a century it has stood ready to 
be turned toward the heavens to view 
whatever might present itself for ob- 
servation, whether a spectacular object, 
or something of a more routine nature. 
The story of the Great Refractor seems 
worthy of being told, especially now 
that June 23, 1947, marks the r1ooth 
anniversary of the night it was first 
pointed to the sky. 

Born of a comet, so to speak, its 
erection may be said to mark the es- 
tablishment of Harvard Observatory as 
one of the great astronomical institutions 
of the world. To be sure, Harvard had 
in 1839 set up a modest observatory at 
Dana House on the campus, under the 
direction of William Cranch Bond, but 
it took the Comet of 1843 to give the im- 
petus to fulfill the hopes and aspirations 
for a really large observatory. 

With the sudden appearance of this 
brilliant daylight comet in March of 
that year, and with no sizable telescope 
to study it in detail, much interest was 
aroused in the vicinity of Cambridge and 
Boston among scientific societies and as- 
tronomically minded individuals in the 
plan to erect a telescope comparable in 
size to the largest in Europe, and equal, 
or better, in quality to the best at that 
time in use anywhere. 

With the announcement by the Hon- 
orable David Sears that he would con- 
tribute $5,000 to the cost of the dome 
to house such a telescope if the necessary 
funds were subscribed to purchase the 
instrument, it did not take long to se- 
cure the $20,000 needed for the project. 





William Cranch Bond, first director of 
Harvard College Observatory. 





The dome of the 15-inch telescope as it appears today. The small dome on the 


right houses a 6-inch refractor. Photo by Paul Southwick. 


THE GREAT REFRACTOR | 


By LEON CAMPBELL, Pickering Memorial Astronomer 
Harvard College Observatory 


Accordingly, after consultation with 
some of the most eminent practical as- 
tronomers of Europe, it was decided to 
order from the famous _ instrument 
makers, Merz and Mahler of Munich, 
Germany, a 15-inch refractor, complete 
and ready to be installed at the new site 
in Cambridge. The contract called for 
the making of two objectives, the univer- 
sity to have the right to take its choice. 

While the lenses were being made, the 
buildings on the new site were erected, 
including the dome to house the Great 
Refractor. To support the telescope, a 
central base was built with a foundation 
20 feet below the surface of the ground, 
on which was erected the pier itself, 
made of huge blocks of Quincy granite. 
The pier is circular, tapering from a 
diameter of 22 feet at the base to 10 
feet at the top. Upon this stands a 
granite pedestal 11 feet in height, weigh- 
ing I1 tons, to the top of which is at- 
tached the equatorial mounting of the 
telescope. The pedestal itself rests on 
three bearings, allowing of easy re- 
adjustment of the telescope in case the 
necessity should arise. During the past 
half century, at least, no readjustment 
has been required. 

The central building which supports 
the dome is square on the outside, but 
of circular form on the inside. The 
ground floor contains what is known as 
the rotunda; around the pier which 
stands in the center are built bookcase 
stacks, and on the walls there are still 
more bookcase shelves. 


In the dome above, reached by a 


winding staircase, are recesses in three 





corners, one serving as a recording al- 
cove, another as a depository for observ- 
ing accessories, and the third for the 
machinery which is used to rotate the 
12-ton copper-covered dome. In the old 
days, the turning of the dome was ac- 
complished manually, a large spoked 
wheel geared to a track at the base of 
the dome being turned by the observer 
and his assistant. The dome rested on 
eight cannon balls which moved in a 
smooth track. In more recent years the 
cannon balls were replaced by trucks, 
and an electric motor now does the work 
of the two men in rotating the dome. 
Seven of the cannon balls went into 
service as war material during the re- 
cent conflict; the eighth is preserved as 
a souvenir of the old days. 

The dome has an inside diameter of 
about 30 feet. In order that the in- 
strument may be pointed to any desired 
portion of the heavens, a slit in the dome 
is provided which is five feet wide, and 
consists of two large movable sections 
and three smaller shutters. With such 
an arrangement one has available an ob- 
serving arc reaching from three degrees 
beyond the zenith to the horizon, and 
by rotating the dome through a com- 
plete circle, in either direction, a sweep 
of the entire visible sky. 

A large tablet on the south wall of 
the observing chamber lists the names 
of the individuals and societies who 
contributed to the original cost of the 
Great Refractor. An observing chair, 
capable of being moved on tracks about 
the floor of the dome, and of being 
lowered or elevated by hand to accom- 
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modate the observer at any position of 
the eye end of the telescope, is provided. 
It was the invention of the first director, 
William Cranch Bond. 

The great lens was selected in the 
summer of 1846, and reached Cam- 
bridge that December. The effective 
aperture of the lens is 14.95 inches, and 
its solar focus is 22 feet, six inches. In 
June of 1847, the telescope tube and 
equatorial mount arrived, and it took 
but a few days to set up the instrument 
The tube itself is made of 


on its pier. 


~ 


These are reproduc- 
tions of some of the 
earliest astronomical 
photographs ever 
made, taken with the 
15-inch refractor. The 
naked-eye double 
star, Mizar (series of 
exposures), Saturn, 
and the moon were 
suitable photographic 
subjects. 


light wood and paper, strengthened by 
iron diaphragms, and covered on the 
outside with a veneering of mahogany. 
To prevent flexure in such a long tube, 
there are attached two round conical 
brass rods 17 feet in length, with large 
spherical weights, eight inches in diam- 
eter, at the ends. A finder of three 
inches diameter was first supplied, but 
through the years this was replaced by 
a 4-inch telescope, and still later by a 
5-inch instrument. Sidereal motion is 
conveyed to the instrument by means of 





clockwork, originally weight driven, but 
now run by electric motor. ‘The origi- 
nal finely divided circles were later 
augmented by large coarsely marked 
circles which can be read directly from 
the floor or eye end of the telescope. 

Naturally, the first object to be 
viewed was the moon, and an examina- 
tion with high- and low-power oculars 
revealed a faultless image, and showed 
details in surface markings previously 
unsuspected. The Great Nebula _ in 
Andromeda and the Orion nebula next 
came under close scrutiny, both yielding 
details hitherto impossible of detection. 
The Orion nebula became an object of 
special interest and study in those early 
years, not only in the details of its 
whorls, but in the observation of the 
individual stars therein. Harvard’s first 
variable star, IT’ Orionis, enmeshed in 
the depths of the nebula and not far 
from the Trapezium, is still, after nearly 
a century of observation, being assidu- 
ously followed by many variable star 
observers in this country and abroad. 

From the outset, once the telescope 
was ready for use, many visitors were 
privileged to have a “peek’”’ through the 
glass. Great things had been expected 
of the Great Refractor, and neither the 
public nor the astronomers were disap- 
pointed. The definition was perfect, 
especially in those days when the at- 
mosphere of Cambridge was more-or-less 
free of smoke and haze, and city lights 
did not bother, as they do today. 

Of course the two Bonds, William 
Cranch and his son George P., were the 
first to put the telescope to its test, 
and it is difficult at this late date to 
differentiate between the work of the 
two famous observers; they were in- 
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Some members of 
Harvard’s present- 
day staff view 
the plaque in the 
15-inch observing 
chamber on which 
are listed the 
names of the orig- 
inal contributors. 
At left, Associate 
Directors Bart J. 
Bok and Donald 
H. Menzel; at 
right, Director 
Harlow Shapley. 
Photo by Paul 
Southwick. 
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separable as far as most of their re- 
search was concerned.* Between them 
they studied the planet Saturn, then 
ideally placed for observation. In 1848, 
they were co-discoverers of the eighth 
satellite of the planet, and in 1850 of 
Saturn’s delicate inner ring, known as 
the crape ring. ‘hey were also fortunate 
in being able to detect the so-called di- 
visions between the rings themselves. 
Charles W. Tuttle and Sydney Cool- 
idge, as astronomical assistants to the 
Bonds, also played an active part in the 
study of this planet. 

Comets came under observation to a 
marked extent, George P. Bond having 
discovered at least eight, and Tuttle sev- 
eral others. It is remarkable that during 
those early years many brilliant and spec- 
tacular comets came into view. Most 
famous of all, without doubt, was 
Donati’s of 1858, and George P. Bond’s 
monograph, containing many elaborate 





*Textbooks and other authorities are not in agree- 
ment in crediting one or the other of the Bonds 
for their various discoveries. E 







Left: An early drawing of 
the Orion nebula made by 
George P. Bond, with the 
aid of the 15-inch telescope. 


Right: Donati’s comet on 
October 5, 1858, as drawn 
by George P. Bond. When 
the head of the comet 
passed over Arcturus, which 
is close to the comet in this 
drawing, the star was vis- 
ible through the comet. 


drawings and diagrams of the physical 
appearance of the head and tail, has been 
called an astronomical classic, especially 
since it was made before the days of 
advanced celestial photography. 

The Bonds, as mentioned before, made 
a special study of the Orion nebula, their 
drawings recording most remarkable 
features, second only to later astronomi- 
cal photographs. 

Other early work with the 15-inch 
refractor included the determination of 
the positions of faint stars in a one- 
degree zone near the celestial equator, 
and photometric measures of the satel- 
lites of the several planets. Still later, 
under the third director, Professor Jo- 
seph Winlock, assisted by Benjamin 
Pierce, Charles S. Pierce, Samuel P. 
Langley, and George M. Searle, many 
micrometer measures were made of these 
same satellites. Double stars came in 


for their share of attention, separations 
as small as one third of a second of arc 
being possible under best observing con- 
ditions. 
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High on Observatory Hill, the dome of the Great Refractor dominated the early 
scene in Cambridge. 






















































Probably the event of most far-reach- 
ing effect on Harvard Observatory and 
on astronomy as a whole was the taking 
of the first stellar photograph by George 
P. Bond in 1850, with the volunteer as- 
sistance of Messrs. Whipple and Black, 
professional photographers of Boston. 
Although the Great Refractor was in 
no sense a photographic instrument, it is 
this telescope that has the distinction of 
having taken the first picture of a star. 
The star was Vega in the constellation 
of Lyra, and a wet daguerreotype plate 
was used with an exposure of several 
minutes, as compared with the fraction 
of a second which is possible today with 
improved lenses and plates. Only the 
lack of a more refined clock drive prob- 
ably prevented further advance in this 
work in the early ’50’s. In the words 
of the Bonds, “we were encouraged to 
hope that the way is opening for further 
progress. If it should prove successful 
when applied to stars less brilliant than 
Alpha Lyrae, so as to give correct pic- 
tures of double and multiple stars, the 
advantage would be incalculable.’ How 
little did these pioneers in astronomical 
photography foresee to what limits we 
would go in the years to come! 

During the ’70’s, the observatory was 
fortunate to have had the services of a 
French artist, E. Leopold ‘lrouvelot, 
whose drawings of the planets, comets, 
the sun and moon, as observed in the 
Great Refractor, were gems of artistry 
and accuracy. 

With the coming of Director Edward 
C. Pickering to the observatory, the 
Great Refractor was put to work on 
extensive photometric projects, particu- 
larly in connection with the determina- 
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tion of the magnitudes of both variable 
and non-variable stars. In this work 
he was assisted first by Arthur Searle, 
Frank Waldo, and Oliver C. Wendell. 
Later Professor Wendell had complete 
charge of the work with the 15-inch for 
over 25 years, measuring photometrically 
the disappearances and reappearances of 
Jupiter’s satellites as they went in and 
out of eclipse. ‘These observations cov- 
ered three revolutions of Jupiter and 
proved of inestimable value in later cor- 
recting the elements of the four brightest 
satellites. Wendell also deyoted many 
observing hours to measuring the light 
variations of eclipsing variables, deriving 
light curves which proved fundamental 
material in the study of orbits of these 
special stars. 

Early in the 2oth century, with the 
installation of Harvard’s 12-inch polar 
telescope, where the observer could 
carry on photometric observations with 
all the comforts of home—a warm 
room in winter, and mosquito-free in 
summer —the use of the Great Re- 
fractor on large programs of visual 
work began to diminish. Now, photo- 
graphic methods at MHarvard have 
rather eclipsed visual observations, ex- 
cept in rare cases, so much so that in 
recent years the 15-inch has been used 
mainly to satisfy the curiosity of the 
public. Through the planning of Direc- 
tor Harlow Shapley, thousands of visi- 
tors on open nights at the observatory 
have been privileged, not only to gaze 
upon the instrument itself and to learn 
a bit of its history, but to look through 
it at such objects as the moon, Saturn 
with its wonderful rings and surface 
colorings, Jupiter and its ever-interesting 
belts and bright moons, and the galactic 
and non-galactic nebulae. 

In spite of the increasingly poor ob- 
serving conditions to be found in Cam- 
bridge, which have necessitated moving 
most of the telescopic equipment to the 
Oak Ridge station at Harvard, Mass., 
some 26 miles distant, the Great Re- 
fractor still stands as a monument of the 
days gone by, yet ready, when the oc- 
casion arises, to perform its noble work 
of revealing to the human eye the won- 
ders of the universe. Much larger 
telescopes have made their appearance 
since the days of the Bonds, but for 
optical perfection, Harvard’s famous 15- 
inch still remains a Great Refractor. 








Navigation ‘Notes 


INSTITUTE OF NAVIGATION EASTERN REGION MEETS 


HE EASTERN REGIONAL MEET- 
ING of the Institute of Navigation was 
held at Harvard University on April 18th 
and 19th, when 21 papers covered naviga- 
tion “from the rowboat to the rocket.” 
One afternoon session was devoted en- 
tirely to consideration of instrument ap- 
proach and landing systems. D. F. Folland 
described the Sperry microwave system 
with which not only “hooded” but hun- 
dreds of fully automatic landings have been 
made. This system, incorporating technical 
progress made during the war, appeared 
to be much superior to the lower-frequency 
CAA-ILS equipment now being installed 
wherever possible. 

A gyro-stabilized camera that is being 
employed with shoran for precision aerial 
mapping was described by Dr. Roy C. 
Gunter, of Boston University. By means 
of shoran, microwave distance-measuring 
equipment, the position of the aircraft can 
be determined within a few feet up to 
ranges of 250 miles from the ground re- 
sponders. As the camera axis is held with- 
in 10 minutes of arc of the vertical by the 
newly developed controls, while the actual 
height of the aircraft can be determined 
simultaneously with a radar altimeter, lati- 
tudes and longitudes for ground points can 
be derived with considerable precision 
from a series of overlapping photographs. 
Adaptation of war-born devices to the 
surveying of large uncharted areas—a 
sizable part of the United States is only 
poorly mapped — will soon permit large- 
scale mapping to be carried on rapidly at 
costs far below those of routine triangula- 
tions. 

The morning session on April 19th was 
concerned with the teaching of navigation. 
Dr. Bart J. Bok, of Harvard College Ob- 
servatory, discussed the place of naviga- 
tion in the college curriculum. He con- 
cluded that navigation should not be 
thought of as equivalent to a good course 
in one of the more fundamental sciences, 
but rather that it is useful as a. “second 
science,” where the student may apply and 
integrate information and concepts ob- 
tained in previous courses. 

Julien M. Christensen, of the Aero Medi- 
cal Laboratory, Wright Field, told of the 
navigation aptitude tests developed by the 
Army Air Forces. After a careful study 
of the duties of navigators, certain critical 
operations, both physical and mental, were 
isolated. By pre-testing on these opera- 





METEORITICAL SOCIETY AND AAAS MEET TOGETHER 


The roth meeting of the Meteoritical 
Society will be held on June 18th and 
19th in connection with the meeting of 
the Pacific division of the American 
Association for the Advancement of 
Science in San Diego, Cal. Headquar- 
ters for the meetings will be the U. S. 
Grant Hotel. The afternoon session of 
June 19th will be held jointly with 
the Astronomical Society of the Pacific. 
Information concerning hotel accommo- 
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dations and the like may be obtained 
from the chairman of the local general 
committee, R. Dana Russell, Navy 
Electronics Laboratory, San Diego, Cal. 

Members of the Pacific division of 
the American Association for the Ad- 
vancement of Science will visit Mount 
Palomar as a part of the activities 
planned for the 28th annual meeting, to 
be held in San Diego from June 16th 
to 21st. 


tions, candidates could be rated as to their 
chances of completing the training. Those 
“most likely to succeed” according to the 
tests ran only three chances in 100 of 
failing, but less promising candidates ran 
nearly a 50-50 chance of “washing out.” 
Such tests allowed maximum efficiency in 
the utilization of man power. 

A set of three-star position tables has 
been devised by J. K. de Jonge, graduate 
student at Harvard and recently a lieu- 
tenant in the Netherlands East Indies Air 
Force. With these tables, the most prob- 
able position of the aircraft can be found 
directly in latitude and longitude within 
less than five minutes after the completion 
of celestial observations. Lines of position 
are not involved, but the tables are built 
from consideration of the intersections of 
the three planes which cut the earth to 
form on its surface the well-known circles 
of equal altitude. 

The concluding paper was “The Control 
of Missiles— An Advanced Problem in 
Navigation,” by Dr. A. C. Hall, of Massa- 
chusetts Institute of Technology. He con- 
sidered briefly three possible methods of 
control as applicable to long-range missiles 
traveling several thousands of miles. All 
terrestrial controls, including radio aids, 
seemed to him inadequate. The ballistic 
approach, employed in all cannon and rifle 
fire and used for the German V-2 rockets, 
requires exceedingly high-precision inter- 
nal control gear. The pendulous gyro em- 
ployed in the V-2 as an integrating accel- 
erometer to establish the velocity at which 
the fuel is cut off was described, but with 
the added comment that for long-range 
flights comparable equipment must be a 
thousand times more precise. 

For missiles flying slower and within the 
atmosphere some type of automatic celes- 
tial guidance seems desirable. While auto- 
matic star-tracking equipment of the type 
employed on telescopes could be used, the 
principal problem lies in devising some 
kind of stable platform to be used as an 
artificial horizon. Dr. Hall concluded by 
noting the great difficulties involved in ob- 
taining the necessary precision of auto- 
matic control through the application of 
known physical principles, yet unhappily 
wondering whether these difficuities might 
not be overcome before the complicated 
snarls of international diplomacy and co- 
operation were unraveled. Let us hope 
that international morality and goodwill 
win over science. 

FLETCHER G. WATSON 
Harvard University 
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NEWS NOTES 


TABLES ON THE UPPER 
ATMOSPHERE 


With the advent of jet propulsion 
and rocket flights, studies of the upper 
atmosphere have acquired a purely prac- 
tical in addition to their usual scientific 
interest. “he National Advisory Com- 
mittee for Aeronautics has tentatively 
extended its tables of the “standard 
atmosphere” from 65,000 to 400,000 
feet above the earth’s surface. Such 
tables are necessary for computations in- 
volving the prediction of aircraft per- 
formance. The older tables gave values 
for temperatures, densities, and pressures 
and their ratios relative to sea-level 
values. ‘The new tables give additional 
information, including the velocity of 
sound. ‘They are based on various types 
of data, including those derived from 
observations of meteors and the aurora. 

The variations of temperature with 
altitude are especially interesting. From 
a standard value of 59° Fahrenheit at 
sea level, the temperature falls to 67 
degrees below zero at seven miles, re- 
mains as low up to 20 miles where it 
begins to increase, reaching the torrid 
temperature of 170° at 30 miles. At 
40 miles it begins to drop again, to 

27° at §0 miles. Higher up the tem- 
perature rises again. It appears that the 
ozone layers, which absorb most of the 
ultraviolet radiation from the sun, are 
responsible for the first rise in tem- 
perature, and the radio-reflecting E- 
layer causes the increase above the 50- 
mile level. 

It is important to note, however, that 
above about 20 miles the temperature- 
density values become increasingly un- 
certain. Seasonal variations, short-period 
variations, and latitude effects have not 
vet been determined for the upper 
atmosphere. It is gratifying, however, 
to find that upper atmosphere meteor- 
ological data telemetered from V-2 
rockets confirm the general picture pre- 
viously obtained from computations 
pieced together from many sources. 





SUNSPOTS IN THE NEWS 


The sun, its spots in particular, is at 
present one of the most profusely studied 
heavenly bodies, both by amateur and 
professional astronomers. At the spring 
meeting of the American Association of 
Variable Star Observers, at Hood Col- 
lege on May 17th, the exceptionally 
enthusiastic and active solar division 
planned the presentation of several 
Papers on sunspots. Its chairman, Neal 
J. Heines, prepared a bulletin in April 
summarizing current sunspot literature ; 
any amateur interested in studying sun- 
spots should consult this bulletin. (Mr. 
Heines’ address is 560 Broadway, Pater- 








By Dorrit HorFrLeir 








son, N. J.) In Popular Astronomy for 
March, there appears an excellent re- 
sume on “Sunspot Problems Old and 
New,” by R. S. Richardson, of Mount 
Wilson Observatory, and in the Griffith 
Observer, April, 1947, there is a useful 
table of solar data as well as excellent 
photographs and an account of the sun 
for laymen. 

According to a Science Service re- 
lease dated April 25th, the current sun- 
spot maximum will be reached this 
August, if the calculations of Dr. A. G. 
McNish and Miss J. Virginia Lincoln, 
of the Central Radio Propagation [ab- 
oratory, National Bureau of Standards, 
are correct. Full details of their meth- 
od of prediction were given at the meet- 
ing of the Terrestrial Magnetism and 
Electricity section of the American 
Geophysical Union on April 29th. 

Mr. McNish and Miss Lincoln have 
developed a chart based on all previous 
11-year sunspot cycles, from which they 
believe accurate predictions can be made 
a full year ahead from observations for 
the preceding year. 





VAN GENT DIES 


Word has been received of the death 
of H. van Gent, head of the Johannes- 
burg station of the Leiden Observatory, 
while he was attending a meeting of the 
South African Association at Amster- 
dam. Dr. van Gent was particularly 
well known for his work on variable 
stars, as well as for his collection of 
astronomical photographs from which 
he made important investigations on 
Milky Way structure. Three comets 
which he discovered bear his name. He 
was only 47 years of age. 





ALASKAN CRATER 


During the war, Dr. Lincoln La Paz, 
of the Institute of Meteoritics, Univer- 
sity of New Mexico, serving as technical 
director of the Operations Analysis Sec- 
tion, Headquarters, Second Air Force, 
encouraged flyers to be on the lookout 
for possible new meteorite craters. In a 
recent issue of Popular Astronomy, Dr. 
La Paz summarizes the efforts and dis- 
cusses the reasons for the meager results. 
The one most promising new find was 
made by an infantryman, and not by an 
aviator. While on duty in the Aleutians 
in 1943, Charles Keenan, brother of the 
astronomer, P. C. Keenan, found on the 
island of Amak a crater roughly 70 
yards across and 50 feet deep. 

The finder states the crater was so 
close to the water’s edge that by now 
erosion has probably reached its rim; 
hence Dr. La Paz is anxious to have 
additional on-the-spot information from 
anyone who has been or is going to Amak 


Island. Although Mr. Keenan’s obser- 
vations and description make it scem 
probable the crater is indeed meteoritic 
and not volcanic or some other geological 
formation, more definite conclusions 
might be reached had he been able to 
make a few excavations. The crater and 
surrounding terrain were thickly covered 
with frozen moss which would, of 
course, have covered any meteoritic 
fragments that might have been in the 
vicinity. 





SIBERIAN METEORITEP 


According to an Associated Press item 
a “missile” described as’a meteorite fell 
in eastern Siberia on February 12th, this 
year. The report quotes V. G. Fesenkov, 
chairman of the meteorite committee of 
the U.S.S.R. Academy of Science. as 
saying, “It is now becoming increasingly 
clear that it was an exceptional phenom- 
enon in many respects. For one thing 
some of the fragments smashed through 
the surface strata of soil and penetrated 
into bedrock, leaving several dozen 
craters, the biggest of them about 75 
feet in diameter.” The Russian astron- 
omer thinks it was “quite possible that 
what happened in the Far East was the 
collision of a minor planet with the 
earth.” A Soviet expedition is studying 
the area of the fall. 





OBSERVERS WANTED 


Weathermen across the country are 
preparing to study the habits and char- 
acteristics of thunderstorms, in order 
better to cope with such weather fea- 
tures as thunder, lightning, wind, tur- 
bulence, icing, rain, and hail. The 
Amateur Weathermen of America _re- 
quest the assistance of volunteer ob- 
servers to report on thunderstorms that 
come within sight. It is hoped to have 
at least one such observer in each com- 
munity. Proper forms will be supplied, 
and no special instruments are required 
other than a reasonably accurate watch 
and a good pair of eyes. 

Amateur Weathermen will co-operate 
with three groups of professional mete- 
orologists who are conducting intensive 
studies of thunderstorms in three sec- 
tions of the country. In southern Ohio, 
the U. S. Weather Bureau and the 
University of Chicago will concentrate 
attention on the storms around Wil- 
mington, just southeast of Dayton. 
New England thunderheads will be 
studied by radar by the Army Air 
Forces at Massachusetts Institute of 
Technology, and in New Jersey the 
Signal Corps at Fort Monmouth and 
the U. S. Navy at Lakehurst will con- 
duct joint radar observations of all 
storms in the Middle Atlantic states. 

All who would like to serve as vol- 
unteer thunderstorm observers should 
write: Thunder and Lightning, Ama- 
teur Weathermen of America, The 
Franklin Institute, Philadelphia 3, Pa. 
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This camera is operated by Dr. G. Van Biesbroeck and F. Oliver Westfall (on 
ladder) to measure the Einstein effect. Note the low inclination of the polar axis, 
which points to the south celestial pole slightly more than 17 degrees high. 
All illustrations in this article are copyright National Geographic Society. 


BOCAYUVA BULLETIN 


Preparations and program of observations at 
Bocayuva prior to the eclipse on May 20th 


eo carried on by 
the Army Air _ Forces-National 
Geographic Society eclipse expedi- 

tion to Bocayuva, Brazil, have been said 
to constitute the most comprehensive 
study of a solar eclipse ever undertaken. 
The total personnel at the eclipse camp 
numbers about 80, half civilian, half 
military. Presumably, this includes the 
men of the staff of the National Broad- 
casting Company who are making short- 
wave broadcasts from the site before and 
during the eclipse. ‘Their motion pic- 
tures are to be flown to New York and 
televised within 48 hours after totality. 
Scientific leader of the expedition is 
Dr. Lyman J. Briggs, of the research 
committee of the National Geographic 
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Society and retired director of the 
National Bureau of Standards. A syn- 
opsis of the observing projects indicates 
practically complete coverage of all the 
problems which may be studied at a 
total eclipse of the sun, and includes 
some important related investigations. 

Coronal photography. To obtain 
photographs of the sun’s outermost at- 
mosphere in black-and-white and_ in 
color, Dr. Irvine C. Gardner and Leo 
W. Scott, of the National Bureau of 
Standards, are operating eclipse cameras. 
Their work will determine the shape, 
brightness, and extent of the corona, and 
will enable precise comparison with ob- 
servations made at the same time by the 
coronagraphs at Climax and in Europe. 





The polarization of the corona is also 
being measured. 

Flash and coronal spectra. "Two spec- 
trographs are being operated by Dr. Carl 
C. Kiess, National Bureau of Standards, 
and Dr. Harold F. Weaver, Lick Ob- 
servatory. Such spectrograms enable 
astronomers to study the physical and 
chemical characteristics of the sun’s re- 
versing layer, chromosphere, and corona, 
with certain observational advantages 
not available without benefit of eclipse. 

Crescent brightness. It is well known 
that the visible hemispheres of the sun 
and other stars suffer limb darkening 
caused by absorption of the outgoing ra- 
diation in the atmosphere of the star 
concerned. The rate at which the light 
of the diminishing solar crescent fades 
before totality begins and increases after 
totality can be used to determine a rate 
of limb darkening for the sun independ- 
ent of other methods. ‘This important 
check on the absorption coefficient of the 
sun’s atmosphere is being conducted by 
Drs. Kiess and Weaver. 

Contact times. With a short-focus 
camera, Drs. Francis J. Heyden and 
Laurence C. McHugh, both of George- 
town University Observatory, are mak- 
ing photographs designed to time the 
contacts — first contact, when the moon 
first encroaches on the sun and partial 
eclipse begins; second contact, when to- 
tality commences; third contact, the end 
of totality; and fourth contact, the end 
of the eclipse. Accurate timing of the 
contacts furnishes a check on predictions 
of the positions and motion of the moon, 
and may also be applied to geodetic 
determination of differences in longi- 
tude, provided similar observations are 
made at a distant point on the path of 
totality. 

Milky Way photography. Every 
clear night before the eclipse, photo- 
graphs of the southern Milky Way 
were taken by Drs. Heyden and Mc- 
Hugh, using the same camera as for 
timing the contacts, with exposures up 
to two hours and reaching stars some 








Dr. Van Biesbroeck at the guiding eye- 

piece of the Einstein-effect camera. 

The large plate size is necessary to 
cover the large-scale field. 














2,000 light-years distant. Here is a 
case of astronomers not wanting to miss 
an opportunity to add to our knowledge 
of a region of the galaxy which is beyond 
the reach of observatories situated in 
the Northern Hemisphere. 

Einstein effect. One of the predic- 
tions of the theory of relativity is that 
light rays from a star are appreciably 
changed in direction when passing near 
a body as massive as the sun. Newtonian 
gravity also produces some displacement 
in a star’s apparent position during an 
eclipse, but of only half the amount 
predicted by relativity. ‘The apparent 
position of a star close to the sun’s limb 
during totality should differ by about 
1.75 seconds of arc from its place when 
far from the sun in the sky. Obviously, 
a total eclipse affords an opportunity to 
see the stars in the sun’s vicinity, as 
normally the glare of the sky around 
the sun blots them out. 

To make a new test of the Einstein 
prediction, the long-focus camera shown 
opposite is operated by Dr. G. Van 
Biesbroeck, of Yerkes Observatory, and 
F. Oliver Westfall, National Bureau of 
Standards. The resulting large-scale 
photographs of stars around the sun will 
be duplicated with the same camera from 
the same location at night in about six 
months. For this reason, the Einstein- 
effect camera has a very stable, heavy 
mounting, as it must remain undisturbed 
until the night pictures can be taken. 

Astronomers at other eclipses have 
made the same test, with favorable re- 
sults as far as verifying the Einstein 
effect is concerned, but Dr. Van Bies- 
broeck expects more accurate results 
than hitherto obtained. Differential re- 
fraction for stars at various altitudes 


and changes in the refraction of the at- 
mosphere during the eclipse may intro- 
duce factors not fully allowed for pre- 
viously. During this eclipse, Army Air 
Forces aircraft will record the tempera- 
ture and pressure of the air at various 
altitudes, including those reached by 
sounding balloons going as high as 
60,000 feet. ‘These observations should 
enable a very accurate determination of 
the coefficient of refraction for every 
star near the sun. 

To procure standard reference posi- 
tions, on the same plates on which he 
photographs the star group near the sun 
Dr. Van Biesbroeck will record another 
group of stars at a position in the sky 
at right angles to the first group. Light 
from this second group will be un- 
affected by the Einstein effect. It will 
be reflected into the telescope tube by 
the half-silvered mirror situated at the 
top of the telescope tube (see picture). 

The Einstein-effect camera has a focal 
length of 20 feet, and was built for the 
purpose at Yerkes. Its lens is specially 
corrected to focus red rays; therefore 
a red filter may be used to eliminate the 
strong green light from the corona dur- 
ing totality. 

Ionospheric research. This project 
can be carried on during a solar eclipse 
whether or not the sky is clear. During 
totality, when the moon’s shadow strikes 
the ionized layers of the upper atmos- 
phere, these layers tend to change their 
electrical characteristics. Normally, ra- 
dio energy is reflected from three prin- 
cipal layers: the E-layer, at altitudes of 
about 60 to 70 miles; the F,, at 100 to 
120 miles; and the F,, at 150 to 250 
miles. The moon’s shadow, striking 
obliquely down upon the earth, first cuts 





Dr. Kiess (left) and Dr. Weaver with one of the spectrographs. 





astronomers 


University 
(Dr. Heyden on ladder, and Dr. Mc- 
Hugh) and the camera for timing the 
contacts. 


Georgetown 


out the E-layer over the eclipse observa- 
tion site, then the F,, and finally the 
F,, although this layer may not be 
completely cut out. From the behavior 
of the radio echo, the amount and rate 
of recombination of the ionized particles 
in each layer can be determined. 

The ionospheric layers are formed by 
ultraviolet light, presumably from the 
sun itself, but possibly also from the 
solar corona, which emits some ultra- 
violet radiation. Just before the eclipse, 
the moon shuts off part of the corona 
before it covers the sun itself, and this 
occurs for another portion of the corona 
after totality is over. If radio signals 
reflected while the corona alone is cov- 
ered show any reaction in the ionosphere, 
evidence of the role played by the, 
corona’s ultraviolet light may be pro- 
cured. 

Observations of the ionosphere, the 
first ever made at this latitude, were 
carried on for many days before the 
eclipse, and will continue afterward to 


furnish averaging data. Pulses are 
recorded every 15 minutes, but every 


15 seconds on eclipse day. 

The radio-sounding apparatus, oper- 
ating on frequencies from one to 24 
megacycles, is situated at the expedition’s 
airplane landing strip 14 miles from the 
main camp in order to avoid interference 
with camp time-signal and other radio 
reception. A 72-foot antenna mast of 
plywood was flown in sections from the 
United States. James M. Watts and 
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Franklin Kral, of the National Bureau 
of Standards, are conducting the ion- 
ospheric research. 

Cosmic radiation. CGeiger-counter ap- 
paratus specially built for the expedition 
is being operated by Peter A. Morris, 
Martin A. Pomerantz, and Harvey C. 
Taylor, all of the Bartol Research 
Foundation of the Franklin Institute. 
They especially wish to study the in- 
tensity of mesotrons in the Southern 
Hemisphere. Sounding balloons are 
carrying cosmic-ray apparatus to heights 
of about 20 miles, while a B-29 plane 
will carry Geiger counters sent down to 
Rio de Janeiro by ship. This B-29 is 
the same “flying laboratory” which col- 
lected important cosmic-ray data in 
flights last year from southern Canada 
to northern Chile. 

Meteorological observations. Not only 
are complete weather records of impor- 
tance to the eclipse observers and to the 
interpretation of their data, but this 
expedition furnishes an opportunity to 
make meteorological observations from a 
location not usually included in compre- 
hensive records. Directed by Dr. Briggs 
and under the immediate supervision of 
Major William E. Walk, Jr., Army Air 
Force weather units of 18 men are mak- 
ing hourly surface weather observat‘ons 
around the clock. Four times a day 


they send up balloon-borne radiosonde 
and rawinsonde apparatus. These trans- 
mit back by radio the temperature, at- 
mospheric pressure, and humidity of the 
upper air. Antennae such as are used 
in radar pick up signals that indicate 
wind direction and velocity. The rawin- 
sonde balloons may be tracked by radio 
even when it is too cloudy to see them. 
A complete meteorological station was 
transported to Bocayuva by air. Weath- 
er observations began 30 days before the 
eclipse and are continuing for five days 
afterward. High-altitude observations 
by balloon and airplane during the 
eclipse will be employed by Dr. Van 
Biesbroeck in determining the value of 
atmospheric refraction for the stars 
around the sun. 

Dr. E. O. Hulburt and Ralph A. 
Richardson, Naval Research Laboratory, 
are studying the distribution of day- 
light intensity at various altitudes dur- 
ing the eclipse, as well as the molecular 
density and temperature of the air up 
to 40 miles high, if possible. 

Airplane observations. The Army Air 
Forces are operating a B-17 photograph- 
ic plane to take pictures of the eclipse 
from 30,000 feet, insuring a record of 
the phenomenon even if low clouds 
should hamper ground observers. <A 
wide-angle camera may record the pas- 





sage of the moon’s shadow across the 
earth. At Bocayuva, above which the 
plane is to fly, the shadow is about 256 
kilometers long, 168 kilometers wide, 
and traveling northeastward more than 
one kilometer per second. ‘Totality is 
scheduled as three minutes, 58 seconds 
long, but the motion of the plane can 
increase this interval by a good portion 
of a minute, depending on the speed and 
direction of flight. 

The shadow-photography project has 
been worked on by the Optical Research 
Laboratory of Boston University, and 
amateur astronomer Wagn Hargbol, of 
the Boston Telescope Makers, is one of 
the members of the scientific crew of 
the B-17. 

General notes. ‘The eclipse is being 
photographed in black-and-white and in 
color by Richard H. Stewart and his 
assistants on the staff of the National 
Geographic Society. Documentary color 
motion pictures of the eclipse and of 
eclipse camp preparations and activities 
will furnish a lasting record of this ex- 
pedition. Most of the information con- 
tained in the foregoing account (pre- 
pared on May 12th) has been compiled 
from news bulletins issued by the 
National Geographic Society, and the 
pictures here reproduced are under 
National Geographic Society copyright. 





In Focus 


WO of the most famous craters on 

the moon, and a variety of other 
mountain and crater formations, make 
this comparatively smooth region of con- 
siderable observing interest. This Plate 
XV adjoins last month’s region to the 
north, and with Plate XVI farther to the 
north, the three complete one strip from 
south to north on the moon. Features 
on this month’s back cover will also be 
found on Plates XI and XII, which ap- 
peared in February and March this year, 
and some of the features identified here 
will be found described in the In Focus 
columns for those months. 

All named formations are shown on the 
accompanying key chart. Biographical 
information is from Who’s Who in the 
Moon, a pamphlet issued by the historical 
section of the British Astronomical As- 
sociation, and spellings and identifications 
follow the International Astronomical 
Union’s Named Lunar Formations, by 
Blagg and Mueller. 

Bessarion. Just a few miles in diame- 
ter, this crater and a similar one to its 
north stand on a bright area of the moon. 

Bonpland. This and the nearby Fra 
Mauro are formations whose walls have 
apparently been almost completely eroded 
away. Bonpland was a French botanist 
who traveled with Humboldt in South 
America, collecting and exploring. 

Carpathian Mts. This range on the 
south side of Mare Imbrium is over 125 
miles long. It was named by Maedler. 

Copernicus. Called by Goodacre the 
grandest of all the large crater rings on 
the moon, Copernicus has walls in places 
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12,000 feet high, terraced on the inside. 
There is a complex mountain in the in- 
terior. Copernicus is on a bright area, 
and bright rays extend in all direc- 
tions. The terrestrial Copernicus hardly 
needs identification — Nicholas Coperni- 
cus, 1473-1543, whose sun-centered plane- 
tary system paved the way for the modern 
science of astronomy. 

Fra Mauro. A 15th-century Venetian 
geographer gave his name to this forma- 
tion. His map of the world, finished in 
1457, was hung in 1910 in the Doge's 
palace in Venice. (See Bon; land, above.) 

Gambart. This is a small crater with a 


smooth, rather dark interior. Jean Felix 
Gambari lived only from 1800 to 1836. 
He was director of Marseilles Observa- 
tory at the age of 22, and in his lifetime 
discovered 13 comets. He discovered, 
simultaneously with Biela, that Biela’s 
comet was identical with one seen pre- 
viously, and established its periodicity. It 
was the second short-period comet dis- 
covered. 

Gay-Lussac. This crater in the Car- 
pathians has a chain of craterlets running 
across it from south to north and on into 
the bay to the north of it. The crater 
was named by Maedler for a French pro- 
fessor of physics and chemistry; Krieger 
later further honored him by giving the 
name Sinus Gay-Lussac to the bay north- 
ward of the crater. 

Hortensius. A bright crater, quite deep, 
named for a Dutch astronomer, Martin 
van den Hove, professor of mathematics 
at Amsterdam in the 17th century, and 
also an observer. He worked for some 
time with Landsberg (see below). 

Kepler. Johann Kepler (1571-1630) 
worked under Tycho at Prague, and from 
Tycho’s voluminous observations derived 
his three laws of planetary motion. On 
the moon, crater Kepler is about 20 miles 
in diameter. It is one of the brightest 
spots on the moon, and the center of a 
system of bright rays. 

Landsberg. Philippe van Lansberge 
was born at Ghent. His trigonometric 
tables were used by Kepler, and his plan- 
etary tables enabled Horrocks to observe 
the 1639 transit of Venus. Who’s Who in 
the Moon notes that this name is cor- 
rectly spelled Lansberg, or Lansbergius, 
as Riccioli correctly used it in its Latin 

(Continued on page 13) 




















Twenty Americans on the Moon 


By JOHN W. STREETER, Brown University 


HE CURRENTLY APPEAR- 

ING back-cover series of Lick 

Observatory photographs of the 
moon has aroused much interest among 
the readers of Sky and Telescope. Ques- 
tions have been asked, too, about the 
people who are represented on the moon, 
why they are there, and particularly 
what Americans have had pieces of 
moonscape named for them. 

In the first place, it must be remem- 
bered that all the choice parcels of lunar 
real estate were cornered long before 
the United States went into business for 
itself. “The boom came nearly 300 years 
ago, in 1651, when practically every 
desirable location was handed out by 
Johannes Baptista Riccioli in his pon- 
derous book, Almagestum Novum. 
About 200 of these names remain, and 
they are fairly well divided between the 
philosophers of antiquity in northern lat- 
itudes and Renaissance figures in the 
south. Typical of 17th-century ani- 
mosities was Riccioli’s assignment of a 
little hole in the ground to Galileo 
while he treated himself to a walled 
plain some 100 miles in diameter. 

Probably half of the observers who 
have drawn maps of our satellite have 
nominated heroes, or just friends, to the 
hall of fame in the moon, but few names 
have stuck. A hundred and fifty years 
after Riccioli came Schroeter, and of his 
choices some 60 remain. ‘The first 
reasonably accurate map was the result 
of Beer and Maedler’s classic studies, 
published in Berlin in 1837, with 427 
names, of which 145 were new. 

It was Maedler who named the first 
crater for an American, Benjamin 
Franklin, the only scientist of this 
country who had an international repu- 
tation at the time. ‘The next to get a 
place seems to have been Maria 
Mitchell, first in our long line of women 
astronomers, who was sponsored by the 
little-known Englishman, Dr. John Lee, 
around the middle of the 19th century. 

Another English amateur, W. R. 
Birt, in the late 1860’s honored the 
Bonds, William C. and his son, George 
P., the first two directors of Harvard 
College Observatory. He also named 
a formation for Matthew Maury, fa- 
mous oceanographer who was first super- 
intendent of the United States Naval 
Observatory, from 1844 to 1861. 

In 1876, Edmund Neison, of the 
Royal Astronomical Society, published 
The Moon, which is to this day the 
classic work in English on the character 
ot the lunar surface as a whole. Among 
the 513 mames used, only one new 
American appears, but that one was a 
very important astronomer, Simon New- 


comb, who died in 1909. With the ac- 
ceptance of Newcomb’s values for cer- 
tain constants (many still in use) by 
the European governments, American 
astronomy came of age. 

J. F. J. Schmidt, the German director 
of the Athens Observatory, in 1878 pro- 
duced an enormously detailed map of 
the moon which included some 2,000 
features not previously indicated. Of 
the 50 names added only two Americans 
owe their elevation to him, and neither 
was an astronomer. One was the Swiss- 
born Louis Agassiz, naturalist of the 
highest rank; the other was a rather 
obscure physician-explorer, Elisha Kane, 
of Philadelphia, who made two trips to 
the arctic. 

At the end of the 19th century, then, 
the total number of our countrymen 
representing us on the moon was a mere 
eight. In the meantime, all kinds of 
persons were immortalized on the earth’s 
satellite, including a goodly number of 
amateur selenographers of modest at- 
tainments. 

In 1898, an admirer of American 
astronomers appeared in J. N. Krieger, 
son of a Bavarian farmer, who did his 
observing in Trieste. His lunar atlas 
more than doubled the American show- 
ing, as he made 10 additions: 

James Lick, donor of funds for the 
very telescope with which the back-cover 
photographs were taken; Catherine 
Bruce, who gave telescopes to Harvard 
and Yerkes and a spectrograph to Lick 
Observatory; Benjamin A. Gould, who 
left the Dudley Observatory at Albany 





This statue of Benjamin Franklin, first 
American to be named on the moon, is in 
the Franklin Institute, Philadelphia. En- 
graving courtesy the Franklin Institute. 


after a monumental row with the trus- 
tees and went to Argentina where he 
continued his magnificent work at 
Cordoba; Asaph Hall, best remembered 
for his discovery of the two satellites of 
Mars; Henry Draper, the most success- 
ful of the early experimenters in astro- 
nomical photography; Charles Yerkes, 
who founded the observatory at Wil- 
liams Bay, Wis.; 8. W. Burnham, the 
double-star observer who made such 
good use of the big refractors at both 
Lick and Yerkes; E. 8. Holden, the first 
director of Lick Observatory and the 
man who first made lunar photographs 
with the 36-inch refractor; E. C. Pick- 
ering, long director at Harvard and 
father of modern magnitude standards; 
and finally George W. Ritchey, princi- 
pally known for figuring the Mount 
Wilson 60- and 100-inch mirrors, but 
in 1898, while still in his thirties, al- 
ready famous for his work with the 24- 
inch reflector at Yerkes. 

The 20th-century lunar students, such 
as Walter Goodacre, have had the 
modesty not to commend to posterity 
selections of their own, and few new- 
comers have been added to named fea- 
tures of the moon. The lunar commis- 
sion of the International Astronomical 
Union has, however, provided for two 
Americans who have done much for 
selenology. Ernest W’. Brown, of Yale, 
spent the best part of 30 years working 
on the theory of the moon’s motion; his 
tables are used by most nations for pre- 
dicting positions, but he did little if any 
actual observing of the moon _ itself. 
Quite different was W. H. Pickering, 
younger brother of E. C. Pickering. He 
was an ingenious, indefatigable, and 
persistent observer, both visual and 
photographic. 

This adds up to only 20 Americans, 
two women and 18 men, for whom 
features are now named on the moon. 
We look in vain for David Rittenhouse 
and John Winthrop among the earlier 
astronomers, and no one has yet en- 
graved the name of G. W. Hill, W. W. 
Campbell, or E. E. Barnard on a lunar 
monument. Nevertheless, considering the 
haphazard way the names have been 
proposed, it is a remarkably fair and 
representative list. 


ED. NOTE: In the current series of back 
covers, formations named for G. P. Bond, 
Franklin, Hall, Maury, and Newcomb ap- 
pear on Plate III; for Agassiz, W. C. 
Bond, Kane, and Mitchell on Plate VII; 
for Burnham, E. Pickering, and Ritchey on 
Plate V. Lick and Yerkes are on Plate II, 
as is W. H. Pickering, while the others 
are scattered. 
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Amateur Astronomers 


CONVENTION PROGRAM AND RULES FOR EXHIBITS 


WO AND A HALF full days of 
activities will mark the national con- 
vention of amateur astronomers to be 
held in Philadelphia on Friday, Satur- 
day, and Sunday, July 4th, 5th, and 6th. 
Headquarters for the gathering will be 
the Franklin Institute, 20th St. and the 
Parkway, where events are scheduled 
for each day. An exhibition covering 
many phases of the work of amateur 
astronomers will be in the museum of 
the Institute, while the business sessions 
will be held in the adjoining lecture hall. 
Excursions to two nearby observa- 
tories have been planned, as well as a 
special demonstration in the Fels Plane- 
tarium of the Franklin Institute. Ar- 
rangements for the entire convention 
are being made by representatives of the 
co-host societies, the Amateur Astron- 
omers of the Franklin Institute and the 
Rittenhouse Astronomical Society. 
This is a tentative program for the 
three-day convention: 


Friday, July 4th 

9:00 to 10:00 am. Registration of dele- 
gates and visitors in the Fels Planetarium 
lobby of the Franklin Institute. Registra- 
tion fee, $1.00. 

10:00 a.m. — noon. 
convention. Discussion of 
amateur astronomical societies. 
activities of amateur groups. 


Opening session of 
problems of 
Report on 
Report of 


Amateur Astronomers League. Lecture 
Hall, the Franklin Institute. 
Noon — 2:00 p.m. Lunch. Delegates 


and guests are on their own for the mid- 
day meal both Friday and Saturday. The 
Dairy Dell, on the ground floor of the 


Institute, offers soup, sandwiches, ice 
cream, and inexpensive platter lunches. 
Holland’s Restaurant, 114 N. 19th St., 


about three minutes’ walk from the Insti- 
tute, offers well-rounded menus. Other 
restaurants and cafeterias are also within 
walking distance. 

2:00 — 4:00 p.m. Session for reports of 
work of amateurs, telescope making, etc. 
(Papers are limited to 15 minutes. Please 
notify the Program Committee of your 
subject as soon as possible, indicating 
whether or not you will need a projector or 
other equipment.) Astronomical films and 


filmstrips. Lecture Hall. 
5:00 p.m. Buses leave Planetarium en- 
trance for trip to Sproul Observatory, 


Swarthmore College. Round-trip fare, 
$1.00. Picnic or buffet supper at Swarth- 
more (cost $1.00) depending on weather 
conditions. If it is clear, the 24-inch re- 
fractor and other equipment will be avail- 
able. (Sproul has a 24-inch instrument, and 
not a 28-inch, as incorrectly stated last 
month.) If the sky is cloudy, a special 
program will be arranged by Dr. Peter 
van de Kamp, director of Sproul Observa- 
tory, and his associates. Buses will return 
to Philadelphia at adjournment of this 
session. 
Saturday, July 5th 

9:30 a.m.—noon. Session for reports. 
Discussion of amateur observing pro- 
grams. Films. Demonstration of teaching 
aids. Lecture Hall. 

Noon — 2:00 p.m. 
day. See above. 

2:00— 5:00 p.m. Visit to the museum 
of the Institute, including special exhibit 
of the work of amateur astronomers. (See 
below for exhibit rules and details.) 

5:00 p.m. Buses leave Planetarium en- 


Lunch. Same as Fri- 





THIS MONTH’S MEETINGS 


Chicago: The Burnham Astronomical 
Society will meet at the Chicago Academy 
of Sciences Auditorium on Tuesday, June 
10th, at 8:00 p.m. There will be an astro- 
nomical symposium conducted by mem- 
bers, covering the subjects of the June 
evening sky, William Herschel, Saturn, 
the 200-inch telescope, and wonders of the 
universe. 

Cincinnati: On Friday, June 13th, there 
will be open house at the Cincinnati Ob- 
servatory for members of the Cincinnati 
Astronomical Association and their fam- 
ilies only. 

Detroit: A field trip to Cranbrook Insti- 
tute of Science, Bloomfield Hills, will con- 
stitute the meeting of the Detroit Astro- 
nomical Society on Sunday, June 8th. The 


- members will meet at the Institute at 3:00 


p.m., along with members of the Windsor 
Centre of the Royal Astronomical Society 
of Canada. There will be a tour of the 
Cranbrook Institute conducted by its di- 
rector, Dr. Robert T. Hatt, followed by 
picnic supper and observing with the 6-inch 
refractor, operated by William Schultz, Jr. 
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Indianapolis: The Indiana Astronomical 
Society will meet on Sunday, June Ist, at 
Odeon Hall at 2:15 p.m. Russell Sullivan 
will talk on “Through the Telescope.” 

Kalamazoo: At the home of Mr. and 
Mrs. D. C. Lawrence, 307 Woodward, 
Comstock, the Kalamazoo Amateur As- 
tronomy Association will hear a talk by 
Alfred Bryant on “The Sun.” The meet- 
ing is on Saturday, June 21st. 

Madison: The annual picnic of the Madi- 
son Astronomical Society will be held on 
Wednesday, June 11th. There will be elec- 
tion of officers. 

Pittsburgh: On Friday, June 13th, Fred 
M. Garland, member of the society, will 
speak to the Amateur Astronomers Asso- 
ciation of Pittsburgh about “Snow on the 
Moon.” The meeting begins at 8:00 p.m., 
in the lecture hall of the Buhl Planetarium. 

Washington: Dr. Alvin G. McNish, of 
the National Bureau of Standards, will 
speak at the meeting of the National Capi- 
tal Astronomers on Saturday, June 7th, at 
8:00 p.m. in the Commerce Department 
Auditorium. His subject will be ‘“Detec- 
tion of Meteors by Radar Methods.” 





trance for trip to Haverford College, 
round-trip fare, $1.00. Banquet will be 
held at Haverford at 6:30 p.m., cost, $2.50. 
Following the banquet, the group will go 
to Strawbridge Observatory of Haverford 
College, where demonstrations will be 
given of the newly installed Peerless 
Planetarium. Weather permitting, there 
will be telescopic observing in the dome 
of the observatory. The observatory class- 
room and library offer opportunities for 
meetings of small discussion groups. Buses 
will leave for Philadelphia at the adjourn- 
ment of this meeting. 


Sunday, July 6th 

9:00 a.m. Convention breakfast in the 
Dairy Dell, at the Institute. Cost, $1.00. 

10:00 — 11:00 a.m. Final business ses- 
sion. Reports of committees. Award of 
prizes. 

11:00 a.m. Special demonstration of the 
Fels Planetarium, by Dr. Roy K. Marshall, 
director. 


Noon. Adjournment of the convention. 


Costs. The following charges have 
been established as maximum prices. If 
conditions permit, these will be revised 
downward by the time the convention 
begins: 


Registration fee $1.00 
Round-trip bus fare, Swarthmore — 1.00 
Supper at Swarthmore 1.00 
Round-trip bus fare, Haverford 1.00 
Banquet at Haverford 2.50 


(This is only part of the banquet 

cost —the balance is being un- 

derwritten. ) 
Breakfast in Dairy Dell 1.00 

The total cost of these activities is 
$7.50. ‘Tickets for each separate activity 
are to be purchased at the time of reg- 
istration on Friday morning. Last-min- 
ute reservations cannot be accepted. 
Reservations must be made in advance 
by mail if you are going to register late 
for the convention. Hotel accommoda- 
tions, Friday and Saturday breakfasts 
and lunches, and other incidental ex- 
penses must, of course, be paid by in- 
dividuals. 


Hotels. ‘Two hotels, each within 10 
minutes’ walk of the Franklin Institute, 
have expressed their willingness to ac- 
commodate convention delegates. ‘The 
costs run upward from $2.25 a day, for 
a single room with running water, with 
special rates for groups which can share 
rooms. The Robert Morris Hotel is at 
17th St. and the Parkway, and the War- 
burton Hotel is at 20th and Sansom Sts. 
The Reservations Committee of the con- 
vention will refer requests for rooms to 
either of these two convenient hotels, 
and the delegates will be notified directly 
of the rooms assigned. 


The exhibit. The 1947 astronomical 
exhibit includes seven classes of entries, 
and is to be held in the museum of the 
Franklin Institute on July 4th to 6th, 
the days of the convention. The exhibit 
rules are given here. An impartial board 
of judges will award all prizes. This 











board will include one amateur astron- 
omer, one professional astronomer, and 
one non-astronomical educator. 


Classes of Exhibit. 


I Amateur-made telescopes and ac- 
cessories. 

II Photos of amateur-made _ tele- 
scopes, etc. 

[II Astronomical photographs with 


amateur telescopes. 
IV Paintings of astronomical subjects. 
V Models of astronomical subjects. 


VI Astronomical demonstration and 
teaching devices. 
VII Miscellaneous. 
Rules for Photographs (Classes 2 and 3). 
Prints must be not less than 4 x 5 inches. 
They may be mounted or unmounted, but 
should not be under glass. The name and 
address of owner should appear on the 
back of each photograph. An additional 
sheet should give name and address and 
complete description of photograph, giving 
all information that amateurs would be in- 
terested in having. An entry fee of 25c 
(stamps or coin) will be charged for each 
photograph. Return postage must be sent 
when photos are submitted. 


Rules for Other Exhibits (Classes 1, 4, 
5.6; 7): 

All packing, shipping and delivery costs 
must be assumed by exhibitor. Return 
should be sent when exhibits are 
shipped to us. All entries are the owners’ 
own risk. The value of each exhibit must 
be stated on entry blank. An entry fee of 
$1.00 for each exhibitor will cover each 
display regardless of the number of items 
submitted. All separate parts must be 
clearly marked with name and address of 
exhibitor. Full description must accom- 
pany each exhibit. Exhibits may be 


costs 


Popular Astronomy Club of Moline 

A very interesting display of tele- 
scopes and parts was on exhibit at the 
11th annual banquet of the Popular 


Astronomy Club of Moline, IIL, on 
March 26th. ‘These included a model 
of the 18-inch telescope being con- 


structed by members of the club. The 
secondary mirror is completed and the 
large mirror is ready for aluminizing. 
Work is progressing on the making of 
the mount, and we soon expect to have 
a fine instrument which will be a proud 
possession of all club members. 

At the banquet, which was attended 
by 150 persons, the speaker of the eve- 
ning was Dr. Thornton L. Page, of the 
department of astronomy of the Univer- 
sity of Chicago. He showed four as- 
tronomical motion pictures, and after- 
ward conducted an enjoyable question- 
and-answer period. 

Our president, Carl H. Gamble, was 
presented with a bronze sundial by the 
members. Mr. Gamble talked about the 
future plans and objectives of the club. 


R. S. YOUNG, ‘secretary 
Popular Astronomy Club 
Moline, Ill. 

















The Franklin Institute in Philadelphia will be the main meeting place for the 

convention of amateur astronomers on July 4th weekend. Entrance to the Fels 

Planetarium is on the right hand side of the building as it appears here. Engrav- 
ing courtesy the Franklin Institute. 


brought with you when coming to the con- 
vention, but registration must be made in 
advance so that display can be arranged. 
All exhibits sent by mail, freight, or ex- 
press should be clearly addressed to: 
Edwin F. Bailey 
The Franklin Institute 
Philadelphia 3, Pa. 
and should be marked as Amateur Astron- 
omers Convention material. They should 
be delivered to the Franklin Institute be- 
tween June 25th and July Ist, 1947. 
In entering an exhibit, please notify Mr. 
Bailey as soon as possible of the number of 
items to be included with a complete de- 


FIREBALL REPORTS WANTED 


A letter from Lee Russell, of Okean, 
Ark., describes a bright, slow-moving me- 
teor he observed about 8:07 p.m. April 
15th. He was facing south, and saw the 
meteor travel from a point above Spica 
to near the horizon in the southwest. He 
writes: 

“T at first thought it was a light on an 
airplane, but quickly saw that it was a 
meteor. Its duration of flight was approxi- 
mately seven or eight seconds. Its color 
was light red mingled with light blue in 
the tail. At its greatest brightness it was 
about twice as bright as Sirius; just before 
it reached the horizon it faded away with 
a red glow.” 

Mr. Russell’s letter and sketch of the 
meteor’s path among the stars are being 
transmitted to Oscar E. Monnig, 1010 
Morningside Drive, Fort Worth 3, Tex., 
for presumably this is the same meteor dis- 
cussed by him in the Texas Observers’ 
Bulletin for April. From New Orleans to 
Memphis and Little Rock, on that Tuesday 
evening, hundreds of persons must have 
observed the meteor. It apparently passed 
in a northwestward direction from the re- 
gion of McComb, Miss., past Jackson, 
Vicksburg, and Greenville, and ended 
somewhere over southern Arkansas. Ob- 
servations such as Mr. Russell’s, from a 
point in northern Arkansas, show the wide 


scription and valuation of each. Indicate 
the size and weight and any special service 
required (table, electric outlet, panel, etc.). 
Include the proper entry fee so that space 
can be allocated without delay. 

For further information concerning 
any of these details, to make hotel and 
other reservations, enter exhibits, or to 
list a paper to present before the con- 
vention, address: 

Astronomers Convention 
Committee 


The Franklin Institute 
Philadelphia 3, Pa. 


Amateur 


area over which the meteor was seen. All 
who can help to establish the 
altitude and azimuth of either beginning or 
end point (or both) of this meteor’s flight 
should write to Mr. Monnig immediately 


persons 





IN FOCUS 
(Continued from page 10) 
On the moon, this formation has 
terraced walls and a central peak. 

Parry. This ring plain, with rather 
broken walls, was named for a British 
arctic explorer, who in 1827 attained lati 
tude 82° 45’ N., an achievement whicl 
remained unsurpassed for about 50 years 

Stadius. An irregular plain with walls 
practically invisible has a most striking 
collection of tiny craterlets in and near it, 


form. 


particularly those stretching northeast- 
ward. 
Turner. A small, deep crater is named 


for Herbert Hall Turner (1861-1930), 
who worked at Greenwich Observatory 
and was later Savilian professor at Ox- 
ford. He was influential in the organiza- 
tion and work of the Astrographic Cata- 
logue and charts, the Carte du Ciel, 
co-operative observing program started 
toward the end of the last century. He 
discovered Nova Geminorum in 1903, and 
did important work on variable stars and 
in seismology. 
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HARVARD COLLEGE 
OBSERVATORY 


The First Century 


A booklet of 94 pages, profusely 
illustrated, reviewing the past 
and previewing the future. 


$1.00 postpaid 
Harvard College Observatory 


Cambridge 38, Mass. 
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OBSERVOSCOPE fino 
y 


This instrument points directly 
to the star. Requires no cal- 
culations. Measures angles in 
any plane and has many other 
uses. A valuable aid to Be- 
ginners, Amateur Astronomers, 
Engineers, Teachers and Scouts. 
Made of Plastics 7” high. Full 
instructions furnished. 

Price $12.50 F.O.8. 
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LUMINOUS 


STARS 


Moon & 4 Planets 


Have your own Planetarium 
on the ceiling of your den, 
bedroom or rumpus room. 


STARS” shine with outdoor realism 
' AFTER turning off the lights 


Ow Cummed and Ready to Put Up 
Doakyy FH? pastpase 
comes 

“STARS” © 12,200 BLIX STREET 


Complete with Chart and Directions 
NORTH HOLLYWOOD CALIF 24 
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On the press ! ! 


MAKING 
YOUR OWN 


TELESCOPE 


By ALLYN J. THOMPSON 


211 pages — 
98 figures and 6 plates 
Probable Price $3.50 


Step-by-step directions for making 
your first telescope — not just the 
mirror, but a practical and tested 
mounting, too. Questions asked by 
the neophyte telescope maker are 
answered in direct fashion. Wheth- 
er you work alone or in a group, 
this book will be a boon to you. 
If you are teaching others to make 
telescopes, you gain here the in- 
valuable experience the author has 
had with large classes at the Hay- 
den Planetarium. 


SKY PUBLISHING CORPORATION 
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Ww BOOKS AND THE SKY 


AN INTRODUCTION TO THE 
STUDY OF ECLIPSING BINARIES 


Zdenek Kopal. Harvard University Press, 
Cambridge, 1946. 220 pages. $4.00. 


N THIS MONOGRAPH Dr. Kopal 

sets out (as he states explicitly in the 
first chapter) to present an integrated pic- 
ture of the geometrical, dynamical, and 
physical theory needed for the interpreta- 
tion of precise light curves of eclipsing 
binaries. He has kept strictly to this ob- 
jective throughout except for some excur- 
sions into the field of procedure in solu- 
tions. 

[t is well known that eclipsing binaries 
are storehouses of a wealth of information 
on stellar attributes. But this very state- 
ment has as its necessary counterpart the 
statement that the number of parameters, 
or characterizing constants, necessary to 
describe an eclipsing binary system com- 
pletely in all its varied aspects is far 
greater than that for any other class of 
celestial objects known; no less than 16 
constants are required completely to spec- 
ify even the idealized model consisting 
of prolate spheroids revolving in circular 
orbits. This means that the observed light 
curve is the resultant of such a complex 
of natural factors that it becomes literally 
impossible to interpret that curve ex- 
cept through step-by-step approximation 
methods. 

Both the theoretical and the computing 
investigator must start with spherical stars 
moving in circular orbits, and introduce 
one after another the refinements which 
convert that physically impossible model 
into one which is in reasonable agreement 
with nature as we know it; that is, they 
must consider first the light curve which 
the simplified system would exhibit and 
then the various modifications of it (some 
by no means small) brought about by the 
improvement of model. It is to the deriva- 
tion of quantitative expressions for these 
modifications, to a precision equaling or 
somewhat surpassing that of the best pres- 
ent observational material, that Dr. Kopal 
most of his book. Furthermore, 
because he is mainly synthesizing re- 
searches already published by others or 
(in many cases) by himself, he has in 
many instances given in the text only out- 
lines of the arguments by which the con- 
clusions are reached and has referred the 
more thorough reader to the original pa- 
pers through either footnotes on the pages 
or the extensively annotated bibliographies 
at the ends of the chapters. 

The book divides rather naturally, after 
the first chapter, into two main parts, 
Chapters II to V and Chapters VI to 
IX, the former having to do with spherical 
stars and the latter with distorted ones. 
Chapter I is introductory, attempting to 
give the reader some historical and astro- 
nomical perspective on eclipsing binaries. 

Chapters II and III set up the mathe- 
matical equations for the light lost during 
eclipse of one spherical star by another 
pursuing a circular orbit around it, and 
describe the main features of the methods 
developed by Russell, Fetlaar and Kopal 
to handle this case. The rather extended 
theoretical discussion of the relative merits 


devotes 





of these methods perhaps loses some force 
when the reader finds on page 56 the state- 
ment that “ .. . all methods described 
... yield the various elements with approx- 
imately the same intrinsic weight... ,” 
and in any case the discussion seems to 
your reviewer to miss the point completely 
so far as evaluating the usefulness of 
graphical clues and free-hand preliminary 
curves is concerned. 

Chapter IV discusses the improvement 
of the “spherical-circular” elements by 
least-squares corrections, if and when the 
observational material warrants expending 
that labor on this “spherical” case, and 
the low weights to be assigned to the de- 
rived corrections to the assumed degrees 
of darkening. Chapter V then discusses 
in elegant fashion the vexing problem of 
elliptic orbits and resulting shapes of light 
curves; it provides, in effect, firm theoreti- 
cal grounds for handling each of the two 
eclipses in an elliptic orbit (when one is 
total and the other annular) as if the mo- 
tion were circular throughout the duration 
of that eclipse. From this point of view, 
the elliptic elements finally achieved be- 
long in the class of “improvements” on the 
preliminary circular ones. 

At this point, the idealization of spheri- 
cal components gives way to the reality 
of tidai and rotational distortion; the re- 
maining four chapters deal with the mathe- 
matically and physically intricate problem 
of light curves of distorted stars and (by 
logical connection) with the reflection ef- 
fect frequently observed in close pairs. 

In Chapter VI, Dr. Kopal derives equa- 
tions specifying the shape assumed by a 
star in radiative equilibrium under the in- 
fluence of its own gravitation, its rotation, 
and the tidal stresses from its companion. 
To make the problem reasonable to handle 
he assumes explicitly that the harmonic 
terms are always numerically small enough 
so that their squares can be neglected. 
The extent to which this assumption is 
safe is at present not known, and Dr. 
Kopal very properly reiterates frequently 
in this second part of the book the warning 
that for very close pairs this neglect may 
lead to incorrect conclusions from the 
light curve. The latter part of the chap- 
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Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


0 ee a 
The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 

400-Year Calendar. . . . 10¢ 
Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send $c postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 




















ter is occupied with a proof of von 
Zeipel’s theorem that the brightness at 
any point of the disk of the star is pro- 
portional to the value of surface gravity 
there, that is, is occupied with a derivation 
of the equation of variation of brightness 
over the disk including gravity darkening 
as well as limb darkening. 

Since the external form of component 
now to be postulated is neither sphere nor 
prolate spheroid but something rather 
resembling the shape of a shelled three- 
minute egg lying on its side, even the dis- 
tribution of brightness over the uneclipsed 
limb-darkened, gravity-darkened disk ob- 
viously must be highly complex mathe- 
matically, while the loss of light occa- 
sioned by partial obscuration of this disk 
by another of distorted outline must be of 
even more complex character. In addi- 
tion there must be taken into considera- 
tion the variation of brightness over the 
visible disks due to the so-called reflection 
of the light of one component which is 
incident on the other, and still further, 
the eclipse effect on this radiation re- 
flected from the component undergoing 
eclipse. These are the problems Dr. 
Kopal treats in the remaining three chap- 
ters of the monograph. 





SKY-GAZERS EXCHANGE © 


Classified advertisements are accepted er 
this column at 40 cents a line per insertion, | 
six words to the line. Minimum ad is three | 
lines. Remittance must accompany orders. Ad- 
dress Ad Dept., Sky and Telescope, oun 
Observatory, Cambridge 38, Mass. | 

| 


ASTRONOMICAL TELESCOPES, Clark, Bra- 
shear, Mogey, Bardou; microscopes, binoculars, | 
barometers, cameras, books on microscopy and 
astronomy. Buy, sell, trade, repair. All instru- 
ments guaranteed. Rasmussen & Reece, 41 Mar- | 
ket, Amsterdam, N. Y. 


FOR SALE: 
Excelle ont 


12 power Sinead ini ities 

E condition. New heavy leather case. 

$125.00. 10 x 80 German field binoculars, less tri- | 

pod. Good condition. $95.00. Two professionally 

made 8” mirrors with cast-iron cells. $40.00 each. 

rg Oliver, Rt. 2, Box 1617, Del Paso Heights, 
al. 


| 


FOR SALE: 8” silvered and perforated pyrex mir- 
ror, f. 1. 41”, $50.00. 8” unsilvered pyrex mirror, 
f. 1. 40”, $35.00. 8” silvered spherical plate glass 
mirror, perforated, f. 1. 21”, $25.00. J. R. Perry, 
4240 Oreas St., Seattle 8, Wash. 


FOR SALE: Leitz 10 power 

altazimuth mount on heavy collapsible tripod. | 
Fine condition. Great for rich field, lunar and 
terrestrial observation. $350.00. Photo on request. 
H. E. Bussey, Box 4659, Atlanta 2, Ga. 


FOR SALE: New 45 and 68 power Wollensak tele- 
scope, 50 inches open, leather cases. Milton Bitt- 
ak 1906 Darwin Ave. S.W., Grand Rapids 7, 
Wien, 


80 mm. binocular, 


FOR SALE: Vion saidiieieins 3”, 33 power, 4 draw 
44 focal length, lenses perfect. H. Kahn, 5 
E. 21 St., Lansnenniecastn 26, N. ¥ 


TELE-GUIDE gives position, size and magnitude 
of all extragalactic and planetary nebulae 
brighter than magnitude 10.5 (theoretical limit 
of 2” telescope). Price 25c. Allen Whitney, 40 
Fifield St., Nashua, N. H. 


’ 
25 


FOR SALE: 38” refractor, altazimuth mount, oak | 
tripod, diagonal, three eyepieces. Excellent con- 
dition, $150.00. W. F. Elliott, 412 Otteray | 
Drive, —_— Point, N. C. 


FOR SALE: 9” reflecting telescope ; 
60-inch at Mt. Wilson; f/5.5. 
scopic eyepieces. Van Smith, 
Drive, Los Angeles 24, Cal. 


tiie of | 
Two Zeiss ortho- | 
10419 sandiaeek | 





Chapters VIII and IX represent the 
goals toward which Dr. Kopal has been 
working in the previous chapters: first, 
the explicit equation for loss of light of 
a distorted component being obscured by 
a distorted companion; second, derivation 
of elements of a physically possible sys- 
tem, by this equation, by “improvement” 
from the parameters of the _prolate- 
spheroid or second-approximation stage. 
The distortions of the eclipsed star turn 
out more troublesome than those of the 
eclipsing, but Dr. Kopal finally arrives at 
two expressions for the loss of light due 
to eclipse, one for uniform disks and one 
for limb darkening complete. In a sep- 
arate paper, he has evaluated all functions 
concerned, to the accuracy he believes 
warranted, so that the stage is set for 
full-dress investigation of the very best 
observed light curves we have. With Dr. 
Kopal presently engaged in applying 
these functions to superior observational 
material we may look forward to rapid 
progress in third-approximation interpre- 
tation of light curves of eclipsing binaries. 

This book, as a theoretical investigation 
of the important problem of extracting 
more of the wealth of information locked 
up in these light curves, is certain both to 
give impetus to work in an already active 
field and to enhance the high standing 
of its author in that field. 


JOHN E. MERRILL 
Hunter College 





NOVAMETRIC 


A three-dimensional star chart. William 
Green. The author, Barrington, R. I. $1.20. 


re. NEW FORM of star chart devised 
by William Green has been named 
Novametric by its creator. The star sphere 
is projected on the envelope of an irregular 
decahedron, but the 10th face is omitted so 
that the inside of the envelope may be 
viewed. The user, receives the chart in a 
flat package, and puts it together. It is 
self-supporting, suitable for use on desk or 
study table. 

The stars are plotted on both the inside 
and outside of the chart, so that the ap- 
pearance of constellations as seen in the 
sky is obtained by viewing the interior of 
the device. On the exterior, left and right 
are inverted, as usual on celestial globes. 
As the tangent planes are not the faces of 
a regular polyhedron, departures due to 
projection do not follow a single mathe- 
matical relationship. However, for the gen- 
eral use of students and beginning observ- 
ers this is not an important characteristic 
of a star chart; the actual departures are 
apparent only in extreme southerly areas 
of the chart. All stars easily visible to the 
naked eye from the United States are in- 
cluded, and their approximate stellar mag- 
nitudes are indicated. 

Some constellations have lines joining 
their principal stars; some principal stars 
are named; some constellations are named; 
but not all nor nearly all in any case. Ob- 
viously, the beginner will be handicapped 
by these inconsistencies, and this writer 
suggests considerable attention be paid to 
this matter in the next edition of the chart. 
Also, too many unimportant stars confuse 
the chart, and the bright ones suffer from 
inaccurate plotting. CALE. 








Planetarium Notes 
ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Il. 
Wabash 1428 

ScuHepuLe: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
Starr: Director, Wagner Schlesinger. Other 
lecturer: Harry S. Everett. 
June: AROUND THE WORLD IN 60 
MINUTES. Traveling over the North and 
South poles shows us the different skies of 
many latitudes. The midnight sun and the 
Southern Cross will be seen. 
July: REASONS FOR THE SEASONS. 


BUHL PLANETARIUM 
Federal and West Ohio Sts., Pittsburgh 12, Pa. 
Fairfax 4300 
ScuepuLe: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 

8:30 p.m. 

Starr: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. 

June: STARS OF A SUMMER NIGHT. 
Presenting simple methods for identifying the 
principal summer stars, with visitors seeing 
the old constellation pictures in the heavens 
and hearing the legends told about them. 


July: BY ROCKET TO THE MOON. 
FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 

ScHEDULE: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 

Srarr: Director, Roy K. Marshall. Other lee- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 

June: SUNSPOTS AND NORTHERN 
LIGHTS. With the imminence of sunspot 
maximum, information concerning auroral 
displays becomes more important. Man-made 
auroral glows will be demonstrated. 


July: STARS OF A SUMMER NIGHT. 
GRIFFITH PLANETARIUM 


P. O. Box 9787, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 

ScHEeDULE: Wednesday and Thursday at 8:30 

p.m. Friday, Saturday, and Sunday at 3 and 

8:30 p.m. Extra show on Sunday at 4:15 p.m. 


Starr: Director, Dinsmore Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 
June: THE MIDNIGHT SUI A trip is 


made to the North Pole where the sun re- 
mains above the horizon continuously for six 
months. After the sun sets, the northern 
lights are seen. 


July: THE SUMMER STARS. 
HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 
ScHEDULE: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 
5, and 8:30 p.m. 
Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Edward H. Preston. 
June: SCIENCE MAKES WEATHER. An 
exploration of weather in the third dimension 
in which modern technological developments 
in meteorology are shown climaxed with an 
exciting demonstration of the turning of a 
supercool cloud into snow. 


July: SKY PANORAMA. 
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EXCEPTIONAL VALUES 


Dy Achromatic 


Lens 
Harry Ross Series 
of ‘*Doublestar’’ 
Refractors, 3” ap- 
erture (75mm), 
40” focal length 
(1000mm). An air 
spaced lens, strain 
free mounted in a smooth aluminum finished 
satin-black barrel. This lens is an exclusive 
Harry Ross product. It has a money back guar- 
antee which states, “This lens will meet any 
and every test you may devise for it as an 
astronomical objective.”’ It is 20 years since a 
lens of this quality has been available. Our pro- 
duction is limited. Order early. Postpaid $60.00. 


* 


aay ] Focusing Mechanism 


For Standard 1%4” Eyepiece 


Full 2” of focusing motion. 
One revolution of knurled 
knob produces 4%” motion 
on optical axis. Absolute 
centering guaranteed. No 
play. Will not bind or lock. 
No rack and pinion to strip. 
Precision turned ways allow 
smooth, easy positive fo- 
cusing. Adapted to every 
— . type of telescope construc- 
tion. Highest precision, perfect workmanship. 
Of brass and bronze throughout. Weight 1% 
Ibs. $22.50. 

FOR REFLECTORS — Concave flanged bush- 
ing can be supplied to fit the size of your tube. 
Give telescope tube diameter when ordering. 
Bushing extra $10.00. 


TELESCOPE 
KIT 


Make a high pow- 
er reflecting tele- [7 
scope, complete kit 
of precision opti- 
cal parts, fully} 
finished ; 3” diam- } 
eter, 39” f.1., mir- : 

ror and diagonal both hard aluminized, plus 3 
lenses for high power eyepieces. All $6.00. 


‘ POLAROID 


_\ Genuine Polaroid 

} mounted in optical 
glass. 3” (72mm.) 
dises perfect for 
every use in pho- 
tography, physics, 
petrology, chemis- 
try, etc. $1.25 each 
or 2 for $2.00 postpaid. Also 1” (25 mm.) diam- 
eter $.60 each or 2 for $1.00. 


INFRA-RED FILTERS 


Complete 
in mounts, 
ready to 
snap on 
the objec- 
tive of any 
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standard 

7x 60 or i 
6 x 30 bin- i i 
ocular. Photo #88. Extremely interesting 


photographic possibilities. All light operated 
electronic relay problems solved with this filter. 
Make your own “Sniperscope” from filters 
originally made by government for this pur- 
pose. Finest optical glass, mounted. Set $1.00. 


Fe | TripleAplanaticLens 


t 
' 

1” f.l. (10X) 54” diameter, 
14” thick. Made by Ameri- 
can Optical Co. to Hastings 
formula. Spherically and 
chromatically corrected like 
the finest microscope lens. 
Remarkable for wide, flat field, brilliant image. 
Excellent ‘‘Solid’” type astronomical eyepiece ; 
ideal diamond loupe. Each $6.00. 


Include Postage - Remit with Order 
Send 20c for Up-to-the-minute Catalog 


HARRY ROSS 


MICROSCOPES 
Scientific and Laboratory Apparatus 


74 West Broadway, New York 7, N. Y. 
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GLEANINGS FOR A.T. M.s 


REMODELING OLD TELESCOPES 


OME AMATEURS make telescopes 

but do not use them. Some use tele- 
scopes but do not make them. The writer 
has found that he gets maximum enjoy- 
ment from an intermediate policy. There 
is no pleasure equal to that derived from 
buying a telescope which is good optically 
but poor mechanically, using it on the 
stars, and then improving it until it is 
transformed from a clumsy and perhaps 
nearly unusable instrument into a smooth- 
ly working, handy telescope. 

Almost every telescope which I have 
ever had the privilege of using has been 
poor mechanically in one or more ways. 
Apparently, only actual use of a telescope 
can indicate the improvements that are 
needed. There are no rules or established 
principles to go by. Common sense, in- 
genuity, and some ability to use ordinary 
tools are all that are required. Difficult 
jobs can best be done by a machine shop. 

The professional telescope maker who 
turns out several instruments of a certain 
model is more likely to get rid of the 
mechanical “bugs” than the amateur who 
makes only one of a kind, but profession- 
al equipment is by no means perfect. For 
instance, in 1932, when there were no 
war-born shortages of labor and material, 
a new 6-inch refractor was purchased 
from one of the best makers. Use on the 
stars soon showed that it suffered from 
the following defects or omissions: 

The dust cover on the objective fitted 
so tightly it had to be pried loose with 
a screw driver each night. The finder 
had no dust cap. No dew caps were pro- 
vided for either the 6-inch or finder ob- 
jective. The finder tube was too long, 
so that the finder would not quite focus. 
The telescope needed a longitudinal bal- 
ance weight. The main counterweight 
was too small even for the teiescope as 
received, and it had to be increased in 








Wartime eyepieces as adapted for astro- 
nomical use. Top: 1%4-inch Jaegers as 
received and as adapted with a 2-inch 
bushing to fit the author’s 6.2-inch re- 
fractor. Middle: 1%4-inch Edmund Sal- 
vage as received; focusing ring removed; 
with 2-inch bushing. Bottom: Harry Ross 
M-1 Kellner as received; with 1l-inch 
bushing; fitted into 1%-inch bushing. 


size. The slow-motion control rods had 
to be equipped with lock screws and sup- 
porting brackets, otherwise they dropped 
off. The eyepieces had too small a field 
of view for satisfactory use on the sun, 
moon, nebulae, comets, and variable stars. 
Even the lowest-power eyepiece, of 75 
power, had so small a field that it would 
not show the entire moon. The end of 
the eyepiece tube was flimsy and it was 
continually getting knocked out of align- 
ment. Some of these defects were easily 
remedied; others, such as the eyepiece 
deficiencies, were not. 

Since 1932 the writer has rehabilitated 
a number of fine old reflectors and re- 
fractors. Usually it is possible and best 














Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes. 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, 44”, 1” 
focal length; 114” diameter. Each $5.10. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 

















Telescopes - Parts - Optical Goods 
Bought and Sold 


Tell us what you have or want. 
OUR PURPOSE: To Promote Astronomy 


* 
VALLEY VIEW OBSERVATORY 
106 Van Buren Avenue, 14 
N. S., Pittsburgh, Pa. 











OPTICAL ELEMENTS 


OF HIGHEST PRECISION 
For amateur and professional use. 
Highly corrected astronomical air-spaced 


objectives, £/15: 214” ....... $45.00; 
3” .. $75.00: ..4” ..$150.00; .-5” .. $325.00. 


Ramsden eyepieces — all powers .... $9.50. 


Write for our catalogue. 


LABORATORY OPTICAL CO. 


76 Interhaven Ave. P. O. Box 387 
Plainfield, New Jersey 











ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 


Instruments Designed 
to Your Specifications 


* 


Write for 
Descriptions and 
Price List 


* 


BRANDON SCIENTIFIC 
DEVELOPMENT 


A New York Corporation 
P. O. Box 85 Malverne, New York 
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to keep a telescope in service so as to try 
out each new improvement on the stars 
after it has been made. This method has 
been followed in the latest case which 
offers features of interest. Before de- 
scribing it, however, I wish to interject 
two comments on eyepieces. The first is 
that ordinary eyepieces are ill adapted 
for use by those of us who, because of 
astigmatism, must wear glasses at the 
eyepiece. Glasses force the eye so far 
back from the eyepiece that only the cen- 
ter of the field can be seen. So-called 
“high-eyepoint” eyepieces overcome this 
defect, as the entire field is visible even 
if the eye is an inch or more back of the 
eye lens. Since the war a number of 
high-eyepoint eyepieces have become 
available, ranging all the way from very 
low power to medium power. Some are 
of 434-inch focal length with eye relief 
of 6% inches; some 1%-inch focus, eye 
relief 14%4 inches, diameter two inches; 
and some are small Kellners and ortho- 
scopics of about %-inch focus and 34-inch 
eye relief. Installation of these eyepieces 
on my telescope has enabled the writer, 
who must wear glasses all the time, to 
experience for the first time the delight of 
being able to see a really wide field of 
view through the telescope. 

The second comment is that the time 
has come to set up the next larger stand- 
ard size in eyepieces, and two inches 
outside diameter is suggested as most 
suitable. If required, three inches could 
be the third and largest size. For a num- 


ber of years the 1%-inch outside diameter 
standard eyepiece originally adopted by 
Mogey has worked well, though by no 
means all makers have standardized on 
it. Now, however, the lower-power war- 
time eyepieces of large diameter and very 
wide field of view call for larger diameter 
eyepiece tubes. In particular, Edmund 
Salvage Company and Harry Ross have 
sold wide-angle eyepieces of 1%-inch fo- 
cus with field lenses about 1.6 inches in 
diameter. They can be adapted nicely to 
fit into a 2-inch tube. And A. Jaegers 
has a still larger wide-angle eyepiece of 
1%4-inch focal length with a 2-inch field 
lens. I have adapted this “Giant Jaegers” 
to a 2-inch eyepiece tube, but a 3-inch 
inside diameter eyepiece tube would be 
better for this eyepiece, and perhaps for 
some others which have been advertised. 
In 1945, I purchased a refracting tele- 
scope of 6.2 inches aperture and 93-inch 
focal length. This was made by Elroy 
Gray, North Jay, Me. He finished it in 
1936, about four years before his death in 
1940 at the age of 80. The objective and 
three eyepieces are excellent, but Mr. 
Gray’s focusing device consisted of a 
simple drawtube. Twenty years ago I 
would not have been able to use the tele- 
scope, for focusing is one of the hardest 
things for an inexperienced telescope user. 
The telescope was just usable for making 
observations on the sun, variable stars, 
and Mars during the winter of 1945-1946. 
Remodeling, however, was imperative. 
The problem of making a suitable rack- 
and-pinion focusing tailpiece was _ sub- 
mitted to Frank I. Noyes, of the Boston 
Amateur Telescope Makers, who solved it 











under observation. 





For telescopes 12 inches and larger, 


HAINES UNIVERSAL TELESCOPE MOUNTINGS 


FOR TELESCOPES UP TO 10 INCHES 
Model No. 3. STUDENTS’ WEATHERPROOF 


Circles enable you to find instantly any of the thousands of unique 
stars and galaxies that are invisible to the naked eye, as well as Nep- 
tune, Uranus, and Pluto. 


Model No.4. VARIABLE STAR INSTRUMENT $200.00 


Besides the features of No. 3, this model has manually operated slow 
motion in right ascension, which permits close following of the star 


Model No. 5. TEACHERS’ MODEL for Schools 


This model is well adapted for teaching purposes where the student 
receives instruction while the telescope follows the star, for an electric 
motor carries the telescope in approximate sidereal time. 


Model No. 6. THE UNIVERSITY MODEL 


This instrument is driven by a compound of four synchronous motors 
through anti-backlash gearing in sidereal time so accurate as to be 
within a few seconds of absolute sidereal time per year. 
suited for photography, and for guiding has slow motion in both axes 
operated from the eyepiece by flexible shafts. 


fork-type 


$170.00 


w+. $245.00 


$550.00 


se eeeeeeeeee 


It is well 








U. S. ARMY and NAVY SURPLUS. 


500,000 !! 


LENSES 


5 POWER TANK ARTILLERY TELE- 
SCOPE (M71) Brand New. Coated 
Optics, Completely assembled. Value 
$345.00 ea. $29.50 


5 LBS. OPTICAL GLASS Lens & 
Prism blanks. Index and Dispersion 
“marked” 


ACHROMATIC OBJECTIVE Perfect. 
Coated and cemented 44m/m Dia. 
TAO” Pie POOUOE, 6 occ ateeedas ea. 
CONE: ao wed Winns e's DS peek ea. 


OPTICAL LENS BENCH, a necessity 
for designing your own telescopes or 
optical instruments. Complete bench 
with four lens holders .... Postpaid 


eee eee eee eee eee ee 


3.50 
2.50 


8.50 


BARGAIN 


Original Cost $150.00 





3X ARMY TELESCOPE 


ALL COATED LENSES—BRAND NEW 


These superb telescopes were made by the 
finest optical houses in America. Length 
22% inches, contains 6 coated lenses, five 
of them achromats. The high resolving power 
of the lenses will bring out great detail. 
36° Field of View, 3X. Eyepiece Lens Dia. 
29m/m E.F.L. 144”. Fixed focus. Objective 
25m/m Dia. Also reticle, three detachable 
colored filters. Postpaid, $7.50 





ACHROMATIC LENSES, cemented 


12 mm Dia. 80 mm F.L. ea. $ .50 
14 mm Dia. 60 mm F.L. coated, ea. 1.25 
18 mm Dia. 102 mm F.L. ea. 1.25 
23 mm Dia. 162 mm F.L. coated, ea. 1.25 
23 mm Dia. 184 mm F.L, coated, ea. 1.35 
25 mm Dia. 122 mm F.L. coated, ea. 1.25 
26 mm Dia. 104 mm F.L. coated, ea. 1.25 
29 mm Dia. 54 mm F.L. coated, ea. 1.25 
29 mm Dia. 76 mm F.L. coated, ea. 1.25 
31 mm Dia. 124 mm F.L. coated, ea. 1.50 
31 mm Dia. 172 mm F.L. coated, ea. 1.25 
32 mm Dia. 132 mm F.L. ea. 1.50 
34 mm Dia. 65 mm F.L, coated, ea. 1.50 
38 mm Dia. 130 mm F.L. ea. 1.50 
52 mm Dia. 224 mm F.L. ea. 3.25 
58 mm Dia. 215 mm F.L. ea. 4.50 


WIDE ANGLE 
EYEPIECE 


All coated optics, mounted 
in focusing cell, 2” clear 
aperture, 14%” E.F.L. 3 
Achromatic lenses. Value 
$125.00. Perfect. ea. $9.50 





mountings are suggested. Some specifications for 
these can be seen in our advertisements in former 


issues of “Sky and Telescope.” Quotations can be ALUMINIZED 
made to fit your requirements. 
All-aluminum skeleton tubes can be made to pro- MIRROR 


First surface aluminized 
mirror. Polished to 4 
wave length of flatness. 
Packed in individual 
wooden boxes. Every mir- 
ror in sealed government 
inspected box. Mfgd. by 


vide ventilation for reflecting telescopes and to 
| 
i 
| 
| 
Bausch & Lomb. Highest 
| 


eliminate boiling effects under high power from air 
currents inside the tube. 

SPECIAL: Revolving Observatory Domes of Struc- 
tural Steel, 12-foot diameter, shipped in parts so 
the amateur can assemble with a wrench according 
to instructions; he can have covered by local tin- 
smith or do cover himself. Complete instructions 
for observatory building free. Dome $750.00 f.o.b. 


astronomical quality. Size 





Englewood. Estimates given for other sizes. 2%” X 3” X %” thick. 
13” Co-ordinate Circles guaranteed | Postpaid .......... $3.00 ade 
accurate to within 3 seconds of are, Send $ cent stamp for “BARGAIN” List. 
with 720 divisions | A. JAEGERS 


123-26S Rockaway Blvd. 
SO. OZONE PARK 20, N. Y. 





Haines Scientific Instruments 


Box 171, Englewood, New Jersey Portable sidereal clock — $30.00 
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LARGE TELESCOPE 
OBJECTIVES 


2%” O. D. 15” focal length 


New — Achromatic — Coated 
IN PEDESTAL MOUNT 


Made to rigid government specifica- 
tions by one of the world’s leading 
producers of precision optical in- 
struments. 


Be Be BODA. vcsicoccctsericscees $15.00 ea. 
Same as above but unmounted — 
i Ee), Sa ae: $14.00 ea. 


OBJECTIVE, COATED ACHRO- 
MAT, beautifully mounted for tele- 
scopic use. Clear aperture 1% inches, 
focal length 27 inches. Long focal ra- 
tios like this are very scarce in war 
surplus stocks. 

SN PERO a ccsticncsccoscas eck $12.50 ea. 


OBJECTIVE, COATED ACHRO- 
MAT, unmounted, 1%4 inch dia. 25 
inch focal length. 

STEP ORINED  Sasgedsdadescevponsasons $7.50 ea. 


ACHROMATIC ERECTING LENS 
SYSTEM, six elements, coated and 
mounted in 1% inch dia. by 1% inch 
long aluminum mount. This is a 
really high grade erector made by 
the same company and for the same 
instrument as our # 100 A&B ob- 
jectives. 

I SOIIOE scccsvavnninsssessnevs $5.00 ea. 


EYE PIECE E.F.L. one inch, re- 
movable reticle, coated lenses, field 
lens is an achromat, 1-1/16” dia. 
threaded mount. Clear aperture eye 
lens 15/16 inches. This eye piece was 
made for M-12 panoramic telescope. 
IE SIO Seetsnccassivcimesesseens $3.75 ea. 
EYE PIECE E.F.L. % inch, both 
eye and field lenses achromatic and 
coated. In focusing mount threaded 
for %” holder. Knurled focusing ad- 
justment. Clear aperture eye lens 
43/64 inch. Removable reticle. 
NN UE eh arnkas sevenswobsenens $5.00 ea. 
EYE PIECE—Large, from aircraft 
sighting station. In 2% inch dia. 
threaded aluminum mount with lock- 
ing ring. E.F.L. approx. 2 inches. 
Coated optics, clear aperture eye 
lens over 1% inches. 

ET EE Us cictngecasitecsossntcsbeds $5.00 ea. 


Please use Stock No. when ordering. 


I’. W. Ballantyne 
P. O. Box 382 
Point Pleasant, New York 
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Tailpiece of the Gray refractor with 
solar eyepiece. The tailpiece is focused 
way in. Compare with the picture below. 


to perfection. Considerable longitudinal 
travel was needed. For instance, when 
a zenith or solar prism with a 1-inch 
Huygenian negative eyepiece of 14-inch 
outside diameter is used, the focusing 
point is way in, while with the Jaegers 
1%-inch positive eyepiece in the straight 
|position the eyepiece tube end must be 
eight inches farther out. This range of 
travel was achieved by making the rack 
and pinion carry four inches, by the judi- 
cious use of extension bushings, and by 
designing the tailpiece so that the central 
3-inch diameter tube, which encases the 
rack-and-pinion device, can be slid out 
four inches. This 3-inch tube fits in the 
heavy brass casting which bolts to the 
end of the telescope tube. Mr. Noyes 
designed the rack and pinion with an 
adjustable cone-type brake, so that when 
the telescope is pointed toward the zenith 
the weight of the eyepiece “gadgets” wall 
not pull the eyepiece tubing out to its 
fullest extent. 

To eliminate the need for a longitudinal 
balancing weight on the telescope tube, 
the balancing with gadgets of various 
weights at the eyepiece is achieved by 
shifting the whole telescope back or for- 
ward in its cradle. A scale on the tube 
shows the balancing points for different 
conditions; these points differ by as much 


as 3% inches. 

In order to facilitate installing the fo- 
cusing tailpiece true with the main tele- 
scope axis, Mr. Noyes suggested the fol- 
lowing method of squaring off the end 





| 

| Tailpiece of the Gray refractor with 
| 1%%4-inch Jaegers in place with its bush- 
| ing. The tailpiece is way out. This and 
| the picture above show the longitudinal 
| travel required for the eyepiece holder. 





of the telescope tube. Set up the tube in 
two V-blocks of wood, with the objective 
end resting firmly against a third block 
of wood. Rotate the tube by hand in the 
V-blocks. Set up a cutting tool at the 
eye end of the tube, and during the course 
of an hour or two turn the end of the 
tube square. 

The writer had to modify this proce- 
dure because the Gray refractor tube was 
not seamless but had a butt joint, with 
the seam covered by a plate of metal on 
the outside of the tube from end to end. 
Furthermore, it sprang a little out of 
round when the tailpiece casting was not 
in place to hold it round. The writer has 
a light wood- and metal-working lathe. 
Three thicknesses of 3%-inch plywood 
were glued and bolted together. <A cen- 
tral bolt projected three inches and this 
was used to grip the plywood in the lathe 
chuck. The plywood was then turned 
into a plug which just fitted inside the 
refractor tube. The lathe tailpiece was 
removed, and an outboard bearing was 
rigged up with two ball bearings so that 
the inside of the objective end of the tube 
(which was round while the outside was 
not) rolled on these bearings. It was 
then possible to drive the entire tube 
from the lathe headstock and to turn the 
eyepiece end square. 

In practice, it was found better to ro- 
tate the tube by hand as the slowest 
motor drive was too fast for such a large 
object in so small a lathe. When the 
end of the telescope tube was thus 
squared off, the focusing tailpiece was slid 
into the tube and the flat turned collar 
was pressed firmly against the squared 
end of the tube. When bolted in place the 
focusing tailpiece appeared to be in per- 
fect alignment with the main tube. 

The rack-and-pinion focusing tailpiece 
was made with an eyepiece tube two 
inches inside diameter. Thin-walled brass 
tubing of 2-inch outside diameter was 
secured from a local plumber, and bush- 
ings were made from it so that the orig- 
inal three Gray eyepieces, an Edmund 
Salvage, and a Harry Ross eyepiece are 
now all of two inches outside diameter. 
A 2-to-1%-inch adapter was also made 
so that standard 1%-inch eyepieces, solar 
and zenith prisms can be used if desired. 
For planetary work, standard eyepieces 
of %4-inch, %-inch, and 1/3-inch focal 
lengths are needed. 

The Gray telescope, with its new tail- 
piece and its wartime eyepieces, is now 
in use. With the 1%-inch Jaegers, which 
has a 2-inch field lens, 12th-magnitude 
stars are easily seen and 13th-magnitude 
stars with some effort. The power is 62 
and the field of view 70 minutes of arc, 
or more than the diameter of two full 
moons. Those who know their variable 
stars will appreciate how large a field 
this is when it is realized that it exceeds 
the entire area of an AAVSO “d” chart. 
With this eyepiece the outer portions of 
the Andromeda nebula can dimly be seen 
extending right to the edges of the field 
of view. 

The Edmund Salvage 1%-inch eyepiece, 
which has a 1.6-inch field lens, gives a 
power of 74 and a field of one degree. 
This, too, is phenomenal, and observers 
with instruments of shorter focus than 
the 93 inches of the Gray refractor might 
find it of more use than the lower power 
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Comparison of 2-inch equipment and 
1%4-inch. From top to bottom: left, ze- 
nith prism, 2-inch Huygenian in adapter 
tube, 1144-inch Jaegers in adapter, 1%- 
inch Edmund Salvage eyepiece; right, 
zenith prism, 2-inch Mogey Huygenian, 
14%4-inch Mogey Huygenian, 1%-inch 
B&L Kellner, 1%-inch-to-2-inch diam- 
eter adapter or bushing. 


Giant Jaegers. The M-1l Harry Ross 
Kellner eyepiece of about 0.8-inch focal 
length gives a power of 117 and a field of 
24+ minutes. This little eyepiece shows 
13.2-magnitude stars continuously and 
pushes the telescope toward the upper 
limit of its usefulness in observing faint 
For smaller instruments, 
than the larger, 
because for 


variable stars. 
this eyepiece is better 
very wide-angle 
most amateur purposes a power of from 
30 to 60 is best. The writer, for instance, 
has 3-inch and 4-inch refractors, and this 
evepiece is used for observing the sun with 
these instruments. The power is from 40 
to 45, which is as high as the sun will 
usually stand without becoming fuzzy 
from heat waves in the atmosphere. 
With the Jaegers and Edmund Salvage 
eyepieces, some vignetting occurs, but it 
is imperceptible to the eye in use. What 
is vignetting? When some of the light 
from the outer portions of the objective 
or mirror cannot reach the corresponding 
outer portions of the field lens of the eye- 
piece, vignetting occurs. This effect may 
be encountered in a _ refractor if the 
diaphragms in the telescope tube are too 
small. It was found necessary to enlarge 


eyepieces, 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comments, contributions, and ques- 
tions from its readers. 











the openings in the diaphragms of the 
Gray so that these openings just encircle a 
truncated cone, the base of which is the 
6.2-inch objective and the top of which 
is a circle the size of the largest eyepiece 
field lens —two inches in diameter — lo- 
cated at the focusing point of the eyepiece. 

In a Newtonian reflector, vignetting 
occurs if the diagonal is too small. Bin- 
oculars suffer from vignetting caused by 
the limited size of the prisms through 
which the light passes. Some binocular 
makers specify the amount of this vignett- 
ing, and it may run to as much as 45 
per cent light loss at the edge of the 
field of view, even in the best instru- 
ments. 

Usually, in both reflectors and refrac- 
tors, some vignetting is caused by the 


front end of the 1%-inch inside diameter 
eyepiece tube, which is very little larger 
in diameter than the field lens of any low- 
power eyepiece of between one and two 
inches focal length. Therefore, if it is 
too long, the front end of the eyepiece 
tube prevents some of the rays from the 
outer zone of mirror or objective lens 
from reaching the outer edges of the field 
lens of the eyepiece. The 4-inch refractor 
mentioned above is of 32 inches focus, 
that is, £/8, made by Keuffel and Esser for 
use in World War I. The tail end of 
this instrument had to be completely 
overhauled and equipped with larger 
diameter tubing to permit the full cone 
of light from the objective to reach all 
portions of the l-inch diameter field lens 


of the Kellner eyepiece which is used 
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Immediate delivery. .< 


3 and 4 inch 


PORTABLE 
REFRACTORS 


FIRST QUALITY DOUBLE OBJECTIVE LENS, 
LOW POWER FINDER with CROSSHAIRS, 
STAR DIAGONAL (or prismatic inverter 

for terrestial work), RACK AND 
PINION FOCUSING, 5 FOOT 

HARD MAPLE TRIPOD, 
ALUMINUM TUBE 


3 INCH COMPLETE 
WITH 45, 90, 180 
POWER EYEPIECES 


$265 


4 INCH COMPLETE 
WITH 60, 120, 240 
POWER EYEPIECES 


$435 


Price subject to 
change without notice 




























Objective lenses are pre- 





cision ground of the very 
highest quality crown and 
flint optical glass, and cor- 
rected for chromatic and 
spherical aberrations. 
Both instruments reveal 
details as found on Mars, 
Jupiter, and Saturn with 
unusual richness and bril- 
liance. These and other 


portable reflecting and 


} 


refracting types are avail- 


\ able immediately; de- 


PyAN\t bse 


scriptive folders sent on 


om | 


request. Inquiries on 


\ 


permanently mounted 
instruments for college 
and private observa- 


tories are invited. 


Tinsley 


laboratories 





FOLDER 
SENT ON 
REQUEST 


2526 GROVE 
BERKELEY 
CALIFORNIA 
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COMPLETE 


Precision 





EVERYTHING for the AMATEUR 


Telescope Maker 


Precision Workmanship, 
Supplies, Money Back Guarantee 


KITS — OUR SPECIALTY 


Pam mane OO 5 “2 «ee 
Other Sizes, Proportionately Low 


PYREX MIRRORS 
Made to order, correctly figured, polished, 
parabolized and aluminized. 


ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
PRISMS 
ACCESSORIES 


FREE CATALOG 


1001 East 163rd St., 


Quality 


6” KIT .. . «. $5.50 up 


$7.50 up 


EYEPIECES 


Optical Supply Co. 


New York 59, N. Y. 














Price 


TELESCOPE 
FINDER 


Objective diameter, 2 inches. 
Overall length, 16 inches. 
Kellner eyepiece, 1 inch F. L. 
Magnification, 141, times. 
Dimensioned blueprint included 


Custom-made accessories for the 


All prices plus postage. 
Our laboratory facilities are available 
for testing optical equipment. 


L & M Optical Co. 


Precision Optical Manufacturers 
69 S. Lexington Ave., White Plains, N. Y. 


Laws seseeeeee $10.00 


SKYSCOPE 











Write for 


Display 








ASTRONOMICAL 


TELESCOPES 


& SUPPLIES 
Telescopes Kits Drives 
Mounts Eye Pieces Tripods 
Castings Finders Figuring 
Tubes Achromats Panchronizing 
MIRRORS MADE TO ORDER 


* *& Quality OUR MOTTO ** 


PROFESSIONAL SERVICE AVAILABLE 


ASTRO TELESCOPE COMPANY 
P. O. Box 1365 — Glendale 5, Calif. 


854 S. Figueroa St., Los Angeles, Calif. 


Catalogue and Price List 


Room — Erb and Gray 




















Complete with 








EQUATORIAL MOUNTING 


slow motion worm and gear. 
Heavy cast iron base, 114” 
polar axis — $40 up. De- 
scriptive literature on re- 
quest. 


PYREX 
MIRROR KITS 


Complete with glass tool, 5 
abrasives, rouge, pitch, 
and aluminized diagonal. 
4” — $5.25; 6” — $6.75; 
8” — $9.75; 10” — $16.75; 
12” — $31.75. 

Send for catalog listing Re- 
flector Kits, Eye-Pieces, 
Lenses, Lens Blanks, etc. 


DAVID WILLIAM WOLF 
334 Montgomery Street 


Brooklyn 25, N. Y. 
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with it. This telescope is now extremely 
good for variable star work, because of 
its wide field and because vignetting is 
almost if not entirely eliminated, so that 
stars maintain their full brightness right 
to the edge of the field of view. 

Because of their shorter focus, reflec- 
tors are more subject to vignetting than 
refractors, except in the case of short- 
focus refractors, as above. When high- 
power eyepieces are used, however, vi- 
gnetting by the eyepiece-holder tube may 
not occur at all, because of the smaller 
field lenses common to such eyepieces. 

A quick test for vignetting in any tele- 
scope is to remove the eyepiece and to 
place the eye where the field lens was. 
Then move the eye around in a little circle 
approximately the same diameter as the 
field lens of the eyepiece in question. If 
at the periphery of this little circle one 
cannot see the entire disk of the mirror 
or objective, then vignetting is taking 


place. However, if one can see two 
thirds of the objective or mirror area, the 
vignetting is not severe. If at the exact 
middle point all of the objective cannot 
be seen, then the effective aperture of the 
instrument is only the area that is visible. 
When using my 3-inch f/12 refractor 
terrestrially, a prismatic erector is in- 
serted in the optical train. Unfortunately, 
this cuts the effective aperture to 2% 
inches, because only an area of this size 
can be seen in the experiment just de- 
scribed. For mechanical reasons nothing 
can be done about this. In this case, 
however, vignetting in the sense of vari- 
ation of brightness over the field is not 
present because 2% inches of objective 
are in view from any part of the field 
lens of the eyepiece, although, of course, 
it is not the same 2% inches at all points. 
DAVID W. ROSEBRUGH 

87 Fern Circle 

Waterbury 69, Conn. 





Tue TELESCOPE ON 


From the report of the Rockefeller 
Foundation for 1946, by Raymond B. 
Fosdick, president of the foundation, the 
following is extracted: 


The funds for the erection of the giant 
200-inch telescope on Mount Palomar in 
California have been supplied by three 
Rockefeller boards: The International Ed- 
ucation Board, the General Education 
Board and The Rockefeller Foundation. 
In 1946 the Foundation made a final grant 
of $250,000 to complete the project, bring- 
ing to a total of $6,250,000 the funds appro- 
priated to the California Institute of Tech- 
nology for this unique instrument of sci- 
entific research. 

The first grant was made in 1928. The 
project presented extraordinary engineer- 
ing and mechanical difficulties, and a num- 
ber of years elapsed before successful so- 
lutions were found for the problems of 
casting so large a block of suitable glass, 
of grinding and polishing it to a precise 
curvature within a few millionths of an 
inch, and of supporting the huge mass of 
530 tons so that the telescope could be 
moved almost without friction to follow 
the pinpoint of a star across the skies. 

The project was delayed more than four 
years by the war, but the grinding of the 
lens is now essentially completed, the sup- 
porting structure is ready, and it is ex- 
pected that final assembly will occur dur- 
ing the summer of 1947, with the whole 
equipment in operation by the end of the 
year. This equipment includes not only 
the 200-inch telescope, but the smaller ob- 
servatories for the three auxiliary or 
“scout” telescopes, as well as a dormitory, 
a power plant, water and gas systems, a 
small museum and seven cottages for the 
maintenance staff. 

What is the justification for this huge 
expenditure of money and effort? The an- 
swer, in general terms, lies in the uncon- 
querable exploring urge within the mind of 
man. This new telescope will project 
man’s sight into the universe two times 
farther than it has ever gone before — to 
a distance more than a thousand million 
light-years away. It will open up an unex- 
plored sphere 8 times the volume of that 


Mounr PALOMAR 


which has hitherto been sounded. What 
lies beyond the limits of our present knowl- 
edge? Do the stellar systems extend on 
indefinitely, or is a boundary finally 
reached beyond which there are fewer and 
fewer nebulae? What is the true interpre- 
tation of the immense velocity with which 
all the stellar systems appear to be re- 
ceding? Is it a pseudo-velocity caused by 
a curvature of space or by some property 
of light? Why from the dim frontiers of 
space do the countless Milky Ways send 
light that with strange uniformity shifts 
always to the red end of the spectrum? 
Since stars and nebulae are vast aggrega- 
tions of atoms or atomic fragments, react- 
ing on each other under conditions of 
pressure and temperature beyond anything 
that can be duplicated in man’s labora- 
tories, what secrets can we learn that will 
add to our knowledge of fundamental 
physics? 

But this knowledge is dangerous, it will 
be said. Of course it is dangerous. All 
knowledge is now dangerous. Indeed, 
knowledge has always been dangerous. 
For knowledge means power, and power 
can be used for evil purposes as well as 
good. But the answer does not lie in trying 
to curb science or fix boundaries beyond 
which intellectual adventure shall not be 
allowed to go. Such a course, even if it 
could succeed, would return us to an ani- 
mal existence in which mere survival was 
the only goal. The search for truth is, as 
it always has been, the noblest expression 
of the human spirit. Man’s hunger for 
knowledge about himself, his environment 
and the forces by which he is surrounded, 
gives human life its meaning and purpose, 
and clothes it with final dignity. 

Civilization is not being betrayed by sci- 
ence. The betrayal, if it comes, will be by 
men who do not know how to use science 
wisely. The telescope on Mount Palomar 
is a mighty symbol of man’s unique distinc- 
tion: his aspiration to know. Whether that 
distinction will become the instrument of 
his own destruction depends upon how 
rapidly he can travel the long road toward 
goals of social organization and moral con- 
trol that are now only faintly seen on the 
horizon. 














UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE OPTICS! COMPLETE METAL PARTS! SAVE MORE THAN % REGULAR COST! 





ARMY'S 6 X 30 BINOCULARS 


No Carrying Case with any Sets shown below. 
(None yet available in Surplus Market.) M-13A1 
Sets are waterproof model. M-3 Sets are not 
waterproof. Limit—1 Set to a Customer on 
all Sets shown below. 

COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6 x 30 Binoculars. Everything you need 
— ready for assembly. When finished will look 
like a regular factory job costing $102 to $120. 
The Optics are new, in perfect or near perfect 
condition. Have new low reflection coating. 
Metal Parts are new and perfect, all completely 
finished. No machining required. Bodies factory 
hinged and covered. Complete assembly instruc- 
tions included. 

"2 * See $40.00 Postpaid, 
De eee Re PTT Total, $48.00 
COMPLETE OPTICS & METAL PARTS—Model 
M-3, 6x 30 Binoculars. The Optics in this set 
are new, perfect or near-perfect. Prisms have 
new low reflection coating. Factory mounted 
Eye Piece and Objective Assemblies not coated. 
Metal Parts are perfect, new, ready for assembly. 
When finished, this will look like a regular fac- 
tory job, except a name has been filed off a 
cover plate. No machining required. Bodies fac- 
tory hinged and covered. 

oe RSA Sr $35.00 Postpaid, 
PUD DE ME vécccvelescvccecs Total, $42.00 


Government's 7 X 50 Binoculars 


Here’s an unusual opportunity to secure a fine set 
of Binoculars at a substantial saving of money. 
Offered here are complete sets of Optics and Metal 
Parts for the Government’s 7x50 Binoculars 
(waterproof model). These components are new 
and all ready for assembly. We supply full in- 
structions. Limit — 1 set of Metal Parts and 1 
set of Optics to a customer. 

METAL PARTS—Set includes all Metal Parts — 
completely finished — for assembly of 7 x 50 Bin- 
oculars. No machining required. Bodies have been 
factory hinged and covered. Waterproof gaskets 
are included. A sturdy Binocular Carrying Case 
is included with each set of Metal Parts. 

Stock #840-Y, 7 x 50 Metal Parts, $35.00 Postpaid 


OPTICS—Set includes all Lenses and Prisms you 
need for assembling 7 x 50 Binoculars. These Op- 
tics are in excellent condition — perfect or near 
perfect — and have new low reflection coating. 
Stock 75102-Y, 7x50 Optics, $25.00 Postpaid 


NOTICE! If you buy both the Binocular Optics 
and the Binocular Metal Parts, your purchase be- 
comes subject to 20% Federal Excise Tax. Be sure 
to add amount covering tax to your remittance or 
your order cannot be filled. 


METAL PARTS ONLY—Model M-13Al1, 6 x 30 
Binoculars. No Optics. Same Metal Parts as 
described for Stock #830-Y. 

Stock #832-Y, 6x30 Metal Parts, $25.00 Postpaid 


METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
ocular: No Optics. Some machining on these 
Metal Parts required. Bodies hinged and Prism 
Shelf holes placed, but you must tap them. 
Prism Shelves have been machined. Six lead 
spiral focusing threads have been cut. Some less 
difficult components you must thread and ma- 
chine yourself, but all material you need is fur- 
nished except body covering material and Optics. 
Stock #833-Y, 6x30 Metal Parts, $12.00 Postpaid 


OPTICS FOR 6x30 BINOCULARS (No Metal 
Parts.) Slight seconds. Cemented but not coated. 
ee eee $10.00 Postpaid 


SAME OPTICS AS ABOVE (6 x 30), but coated. 
Stock #5124-Y $12.75 Postpaid 


If you buy both the Binocular Optics and the 
Binocular Metal Parts, your purchase becomes 
subject to 20% Federal Excise Tax. Be sure to 
add amount covering tax to your remittance or 
your order cannot be filled. 

Optics and Metal Parts are Available for Monoc- 
alars (% a Binocular). For Complete Details, 
Write for Bulletin #14-Y. 








Stock #1-Y — “Our Advertising Special” — 15 
lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm. cameras, stereoscopic viewers, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 


NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 
Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above . .. only $1.00 Postpaid. 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and a piece of Heat Ab- 
sorbing Glass with directions. 
ON SPREE. bn Rok cuaccaweats $1.95 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
jecting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 
OG SOUS i oc ho ccce ceaeasces $3.10 Postpaid 
CONDENSING LENSES for 35 mm Projectors and 
ee a Consists of set of 2 Lenses — diam. 
F.L. 3” each. 
Block Po eee eee $2.00 Postpaid 
WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
AT BARGAIN PRICES. WRITE FOR CATA- 
LOG “Y” — SENT FREE! 


SATISFACTION GUARANTEED 


EDMUND SALVAGE COMPANY + 


2-144" DIA. ACHROMATIC TELESCOPE OBJEC- 
TIVE—F.L. 20 inches. (Not a war surplus item.) 
The Govt. used very few long focus Objective 
Lenses so we had these made for you. First class 
lens suitable for Spotting Scopes, Terrestrial Tele- 
scopes, etc. Not coated. 

SO PEGE. ha dieesdioceces $10.00 Postpaid 


SPECTROSCOPE SETS 
These sets contain all Lenses and Prisms you 
need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 
Stock #1500-Y—Hand Type .... $3.45 Postpaid 
Stock #1501-Y—Laboratory Type . $6.50 Postpaid 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 

Steck #703-Y—8 Ibs. (min. wt.)—$5.00 Postpaid 
Stock 7702-Y—1% Ibs. ........ $1.00 Postpaid 
TANK PRISMS 
Plain or Silvered 
90-45-45 deg. 534” long, 24%” wide, finely ground 

and polished. 
Stock #3004-Y Silvered Prism 


CN co tcctuauue sss $2.00 Postpaid 
Stock #3005-Y a Prism 
TONED. deedascusesaces $2.00 Postpaid 


Stock #3100-Y t uvered Prism 
ER: od viecncaSacaens $1.00 Postpaid 


CRMMIEED oc cencendcccnes $1.00 Postpaid 
(Illustrated Book on Prisms included FREE) 


23 POWER PRISM SPOTTING TELESCOPE SET 
—Optics consist of perfect Achromatic Objective 
with dia. of 64 mm. and 20 inch F.L. (not a War 
Surplus item), an Eye Achromat, Field Lens and 
Prisms from 6 x 30 Binocular. These are slight 
seconds. All low reflection coated except Objective. 
Half a covered 6 x 30 Binocular Body, all parts 
for Eyepiece end and Prism Shelf section are svip- 
plied. You must furnish an extension tube and any 
parts needed to mount the Objective Lens. 
Fe rere $21.00 Postpaid 
SCHMIDT OPTICAL SYSTEM. ape plastic body, 
size 3-15/16” by 5-14”. F.L -.. With amaz- 
ing speed of F.0.9. Used in Navy’s Infra-Red 
Sniperscope and Signalling Units. Govt. cost $134. 
Limit — 1 to a customer. 

SE AE is cba ecehoeses $6.00 Postpaid 
MOUNTED PROJECTING LENS SYSTEM. F.L. 
91.44 mm. (just right for 35 mm. Projectors). 
Speed of F.1.9. Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 


ee ee, eee re $3.00 Postpaid 
MOUNT FOR ABOVE PROJECTING LENS SYS- 
TEM — Stock #715-Y ...........+¢ $1.50 Postpaid 


MOUNTED KELLNER TELESCOPE EYE PIECE 
— Perfect, coated, in Ordnance sealed boxes. F.L. 
1% inches. Outside dia. of steel mount 40 mm. 
Stock #6198-Y $3.15 Postpaid 
BATTERY COMMANDER’S PERISCOPE With 
Tripod—6 Power Instrument. Excellent condition. 
Length 27% inches — diam. 144 inches. Cost U. S. 
Govt. approximately $175.00. 

a er ee $20.00 F.0O.B. Audubon 


NEVER HAS THERE BEEN SUCH A 


SENSATIONAL BARGAIN 


BUBBLE SEXTANT — Type A-10 


Peewee eee eee eeeee 





Used by Army Air Forces, these Bubble Sextants 
have just arrived and will be priced so low you'll 
think we made a mistake. Send at once for com- 
plete descriptive Bulletin 16-Y containing pictures, 
facts and price. If interested, don’t wait, because 
this bargain won’t last long. 


AIR FORCES GUNSIGHT 


With Polarizing Variable Density Attachment 
Can be used as Slide Viewer, or take it apart and 
you can get Polarizing Variable Density Attach- 
ment, Mangin Concave Mirror, Reflector Plate, 


Metal Reticle, Window, Lamp Housing, Ring and 
Bead Sight. The Polarizing attachment alone is 
worth many times the price of entire unit. Consists 
of 2 Polarizing Filters mounted with small handle 
which rotates one around the other. May be used in 
Photography, Research, Experiments, as Light 
Dimmer, etc. - 
Sige BGT. ovcck vectescvcinces $5.00 Postpaid 


Same U nit Without Polarizing Attachment 
Stock #916-Y $2.50 Postpaid 
BOMBER SIGHTING STATION—A double end 
Periscope Type Instrument of highest. precision. 
Brand new and in perfect condition. 6 ft. tall. 
shipping wt. 360 Ibs. Orig. cost $9,850. Consists of 
numerous Lenses, Prisms, Mirrors, Gears, Mo- 
tors, Metal Parts and Electrical Gadgets. 

Stock #914-Y .........- $50.00 F.O.B. Oklahoma 


POLARIZING VARIABLE DENSITY ATTACH- 
MENT FOR 7 x 50 BINOCULARS—An amazingly 
effective unit for controlling amount of light 
reaching your eyes. Cuts down glare in sky and 
overwater observations. Easily ws ag on and off 
over the eye cups of — x 50 Bin- 
oculars. Govt. cost $8.30 eac 

Stock 7£20,000-Y¥Y .....-.eeseeeees $2.00 Postpaid 


ORDER BY STOCK NO. 


P.O. AUDUBON, NEW JERSEY 
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DEEP-SKY WONDERS 


MONG the many galaxies in Canes 
one of the brighter spirals 


rag if. its 


Venatici 


is NGC 5055, Mé3, 13" 14”, 


brightness increases toward the nucleus; 
it is an Sb-type spiral, magnitude 10.5, 


measuring 8’ x 3 

Also in Canes Venatici is the Whirlpool 
nebula, the famous M51, all one spiral al- 
though catalogued by the NG¢ 
NGC 5194, 5195, 13" 28" 


12’ x 6 and2 x 1.5’ 


as two ob 


jects. vay ZY 
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soutt 


s @°": Centauri. 


In Ursa Major, not far from Merak, is 
the Owl nebula, M97, a planetary measur- 
ing 199” x 203”. NGC i ie, foe 
17’. Small telescopes show a uniform disk 
without internal structure; the central star 
is visual magnitude 14. 

South of Mu Hydrae is NGC 3242, 274, 
i?’ Ze. 18° 23’, a planetary measuring 
40” x 35”. It contains a bright inner ring 
and a faint outer ring. Its central star is 
11.3 visually, 9.0 photographically. 


3587 ° 


WALTER SCOTT HOUSTON 


STARS FOR JUNE 


This chart shows the sky as it is seen 
from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 





EVENING STARS FOR SOUTHERN OBSERVERS 


HIS CHART is prepared for a basic latitude of 30° south, local mean times which must 
but it may be used conveniently by observers 20 degrees time differences. The 30 
on either side of that parallel. 


be corrected for standard 
horizon is a solid circle; the other 
These southern charts appear horizons are circles, too, those for 20 
in alternate months, but always two or three months in ad- dashed in part. When 
vance, to allow time for transmission to observers in any bottom, and similarly for other directions. Observers in the 
part of the world. The sky is here shown as it appears on tropics may find north circumpolar stars on any of our 
Aug. 7th at 11 p.m., Aug. 23rd at 10 p.m., Sept. 7th and northern star 

23rd at 9 p.m. 


and 40° south being 
facing south, hold “South” at the 


charts. For other charts in this series, see 
and 8 p.m., respectively. Times for other issues of alternate months from September, 1945, to July, 1946; 
days vary similarly, four minutes earlier per day. These are and August, 1946, to the present. 
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OBSERVER’S PAGE 


Greenwich civil time is used unless otherwise noted. 


NOTES ON OCCULTATIONS OF JUPITER 


AYLIGHT will interfere with the ob- 

servation of the occultation of Jupiter 
scheduled for the southern states on the 
28th of this month. It will probably not 
be possible to obtain a picture like that 
which appeared on the cover of the March, 
1947, issue of the Griffith Observer. By 
courtesy of that publication, the picture 
is reproduced here, together with a dia- 
gram used by Dr. C. H. Cleminshaw to 
illustrate an article explaining certain phe- 
nomena of occultations in general and of 
Jupiter in particular. Our readers may be 
interested in reviewing Dr. Cleminshaw’s 
article, which follows: 

The photographs show Jupiter and its 
satellites emerging from behind the moon 
on January 16, 1947. As seen from the 
Griffith Observatory, Jupiter disappeared 
behind the bright limb of the crescent 
moon at four o'clock in the morning and 
appeared again about 52 minutes later. 
The first of the three pictures was taken 
at 0450 and shows two of Jupiter’s satel- 
lites already visible. The second was taken 
at 0454 just after the planet had cleared 
the moon’s edge. In the original photo- 
graph a third satellite can just barely be 
seen at the left edge of the overexposed 
image of Jupiter, but is lost in the repro- 
duction. The last picture was taken at 
0503 just after the last of the four satellites 
appeared. These pictures were made by 
Paul Roques assisted by Raymond Moore. 


The part of the moon which is shown 
is illuminated by earthshine. The earth re- 
flects more than 50 times more sunlight 
than the moon does, since its surface area 
is larger and its reflecting power is greater. 
The dark area which is nearly circular and 
just above the center is Mare Crisium. 

During 1947 there are eleven occulta- 
tions of Jupiter, but only one other one 
will be seen in southern California, and 
that will occur in the daytime. Immersion 
will occur when the moon is below the 
horizon, but emersion will be seen at 1610 
(4:10 p.m.) P.S.T. on June 28. With sun- 
set coming three hours later, the moon 
and Jupiter will still appear quite close to 
each other in the evening sky. Other close 
approaches of Jupiter and the moon will be 
observable on the evenings of May 5, 
June 1, July 25, September 19, and Oc- 
tober 16. 

The following table lists the eleven oc- 
cultations of Jupiter which occur in 1947, 
The limiting parallels of latitude within 
which each occultation is observable are 
marked + for north and for south. 
If a place is within these limits, one of 
the conditions is satisfied for the observa- 
tion of the occultation from that place. 
The other necessary conditions are too 
involved to be considered in this short 
article. 

The mid-latitude given in the next col- 
umn is halfway between the limiting paral- 


THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 3:30 a.m. local time 
on the 7th of the month, and at 2:30 a.m. on the 23rd. At the left is the sky 
for 9:30 p.m. on the 7th and 8:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury may be favorably viewed most 
of the month in the evening sky. Great- 
est elongation occurs on June 17th, when 
the planet is 24° 41’ east of the sun. On 
June ist, Mercury is of magnitude —0.5, 
and 15° above the horizon at sunset. At 
elongation, the planet sets 134 hours after 
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sunset, but it has dropped to magnitude 
+0.7. The planet is just south of Castor 
and Pollux, and somewhat brighter. It 
vanishes in the twilight about a week 
after elongation. 

Venus, no longer a conspicuous object, 
rises about an hour before the sun. Its 





lels. The last column gives the number 
of minutes of arc which the center of the 
moon is north (+) or south (—) of Ju- 
piter as they would be seen from the center 
of the earth. The occultations are ar- 
ranged according to the amount of this 
angular separation. 


Angular 
Mid- Separa- 


Date Limiting Parallels Latitude tion 
Jan. 16 Sie > sos, Sean” See 
June 28 +50 28 +I +15 
July 25 +48 oe +9 et 
Feb. 12 ga | ==] cae ~. 3 
June 1 + 34 —44 — we 
Aug. 22 +29 —49 “<a1g sel 
May 5 +11 ay Ai, “20 “=e 
March 12 + 7 74 “aA 27 
April 8 rie —90 —46 36 
Sept. 19 0 —-89 —45 —37 
Oct. 16 —43 —89 —69 =F 


An interesting relation exists between 
the figures in the last two columns. A 
change in the angular separation of 1’ re- 
sults in a corresponding change in the 
mid-latitude of about 1°. For example, the 
differences in the occultations visible from 
Los Angeles on January 16 and June 28 
are 23’ in separation and 23° in mid- 
latitude. This results from the fact that in 
round numbers the moon’s distance from 
the earth (240,000 miles) is 60 times the 
earth’s radius (4,000 miles). 

For an occultation to occur somewhere 
on the earth the geocentric angular dis- 
tance between the centers of the planet and 
of the moon at closest approach must be 
not more than about 78’. This figure is 
arrived at by adding the maximum semi- 
diameter of the moon (nearly 17’) to the 


magnitude is —3.3, and in a telescope the 
disk appears almost circular. 

Earth arrives at heliocentric longitude 
270° at 6:19 on June 22nd, and summer 
commences in the Northern Hemisphere, 
winter in the Southern. 

Mars rises from one to two hours be- 
fore the sun in the morning sky, magni- 
tude +1.6. It may be found well above 
Venus, but by the end of the month it is 
south of the Pleiades in Taurus. On the 
morning of June 15-16th, Mars may be 
seen just north of the moon. 

Jupiter is a brilliant object visible most 
of the night in the southern sky. On the 
nights of June Ist and 28th (see occulta- 
tion predictions), the planet will be very 
close to the full moon. Jupiter is in 
Libra, retrograding, and its magnitude is 
2.0. 

Saturn sets several hours after the sun, 
and is rapidly fading from easy view. It 
remains in Cancer, and in mid-June passes 
just south of the Praesepe cluster. Mer- 
cury, Castor and Pollux are visible below 
Saturn shortly after sunset. For a di- 
agram of Saturn’s satellites, see the April 
issue. 

Uranus is in conjunction with the sun 
on June 13th, hence the planet cannot 
be seen. 

Neptune may be found with a small 
telescope near Gamma Virginis. Eastern 


quadrature occurs on June 30th. The 


planet’s position on the 15th is 12" 32", 
a ar. 
E. O 


a 











Three photos of 
Jupiter and its 
brightest _sat- 
ellites emerging 
from behind the 
moon on Janu- 
ary 16, 1947. 
Mare Crisium is 
visible by earth- 
shine. Photo by 
Paul Roques. 
Engraving 
courtesy the 
“Griffith Ob- 
server.” 


maximum horizontal parallax of the moon 
(a little over 61’). The latter is the maxi- 
mum angle at the moon subtended by the 
earth’s radius. Also it would be the angle 
at the earth subtended by a line at the 
moon equal in length to the earth’s radius. 
This will now be explained with the aid 
of a diagram. 

In the diagram, parallel lines are drawn 
from E, the center of the earth, and from 
O, D, and F, points on the earth’s surface. 
These indicate the parallel rays of light 
coming from a star or a planet. The moon 
is indicated at two positions, M and C. 
The moon’s shadow is a cylinder having 
the same diameter as the moon. With the 
moon at M, its shadow strikes the earth 
between D and F, producing an occulta- 
tion of the star in that region. 

When the moon is at C, its shadow just 
misses the earth and no occultation can be 
seen at any place on the earth. The angle 
CEA represents the separation of the cen- 
ter of the moon and the star under this 
condition. This angle is the sum of two 
angles, AEB and BEC. AB is equal to 
OE, the earth’s radius. AEB is equal to 
the angle subtended by the earth’s radius 
at the distance separating the earth and 
the moon. This has a maximum value of 


em aaa 





61’. BEC is the angle subtended by the 
moon’s radius as observed from the earth. 
It has a maximum value of 17’. Therefore, 
AEC equals 78’. When the geocentric 
separation of the moon’s center and a star 
or planet is more than 78’, an occultation 
is impossible. 

Dr. G. M. Clemence, director of the 
Nautical Almanac Office of the U. S. 
Naval Observatory, points out in the 
Texas Observers’ Bulletin that this limit- 
ing separation of 78’ is not the geocentric 
difference in declination at geocentric con- 
junction in right ascension unless the 
moon happens at that time to be moving 
parallel to the equator. He states that it 
is possible for the limiting difference in 
declination to reach about 90’ under ex- 
treme circumstances. The first conjunc- 
tion of Jupiter in 1947 which is not an 
occultation occurs on November 13, when 
the difference in declination is 101’. 

In the table of occultations of Jupiter, 
the range of latitude over which each oc- 
cultation is visible is nearly the same, ex- 
cept in the last case. For example, on 
January 16 the limiting parallels were 
+72° and —S5°, giving a difference of lati- 
tude of 77°. The figures for June 28 of 
+50° and 28° give a result of 78°. 
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Conditions for the occultation of a star or planet by the moon. This diagram was 
drawn by Dr. Cleminshaw to illustrate the article which is reprinted here. 





There are three other ranges of 78°, one 
of 74°, and two of 81°. The others are 
88°, 89°, and 46°. 

A glance at the diagram will show that 
the difference in latitude of D and F, the 
edges of the moon’s shadow on the earth, 
will be less than the values just given 
When the center of the moon is at A, on 
the line from E to the star, D and F will 
be about 30° apart. The moon’s shadow 
on the earth will have a diameter of about 
2,000 miles. Since there are 69 miles to 
the degree, that will correspond to about 
30°. Incidentally, the area of the earth’s 
surface in the moon’s shadow at any in 
stant under these conditions is approxi 
mately equal to the area of the United 
States (about 3,000,000 square miles). 

As the moon’s shadow is shifted away 
from the line EA, the width of it on the 
earth’s surface increases and reaches a 
maximum of about 60°. However, even 
this value is smaller than those given in 
the table. The explanation lies in the fact 
that during an occultation the moon’s 
shadow moves across the earth’s surface 
in a direction which is not exactly east. 
It has a northerly or southerly component 
which may make the path of the shadow 
inclined as much as 30° away from east 
The maximum difference of latitude be 
tween the limiting parallels which could 
be found in the list of 1947 occultations 
is 95 


NEWS OF COMETS 


The brightness of Comet Rondanina 
Bester, discovered late in March in the 
Southern increased more 
rapidly than expected. According to ob- 
server Johnson, at Johannesburg, the mag- 
nitude rose from 9.5 on March 28th to 8.5 
on April 3rd, and to 6.0 on April 13th 
In the following ephemeris computed by 
Dr. L. E. Cunningham, Students’ Observ 
atory, University of California, Berkeley, 


Hemisphere, 
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it has been assumed that the brightness 
will vary inversely as the fourth power of 
the distance from the sun. It is possible 
that the comet may become brighter than 
these predicted magnitudes. Perihelion 
passage, at about 0.56 astronomical units 
from the sun, occurs about May 21st. The 
comet thereafter recedes from both the 
earth and the sun, but assumes a more 
favorable position in the sky for Northern 
Hemisphere observers. It must be care- 
fully watched for before sunrise, as even 
on June 16th, when its declination is slight- 
ly less than the sun’s, it is only 2% hours 
of right ascension west of the sun. 


Date h m a ae: Mag. 
May 23.0 2 21.9 -2 29 a 
27.0 2261 2505 5.6 
31.0 2 31.5 +6 26 5.9 
June 4.0 2 37.8 +10 31 6.3 
8.0 2 44.9 +14 20 6.8 
16.0 3 00.4 +21 10 7.6 
24.0 3 16.8 +27 01 8.4 
July 2.0 3.33.3 +32 03 9.0 
10.0 3 49.5 +36 28 9.7 
18.0 405.1 +40 23 10.2 
26.0 4199 +43 54 10.7 


Comet Grigg-Skjellerup was expected to 
fade to magnitude 12.1 by May 3lst, be- 
coming 13th and 14th magnitude during 
June. Its ephemeris through October, 
when it may be 21st magnitude, is given on 
Harvard Announcement Card 806. 

Comet Becvar, discovered late in March, 
increased its distance from the earth and 








SKY - SCOPE 


The new 3!,-inch Astronomical 
Telescope that is sweeping 
the country. 
Completely Assembled — Not a Kit 


Equatorially Mounted, 60 Power 
Y%-wave Aluminized Mirror 
Ramsden Type Ocular 


Price $19.75 


Incredible as this instrument may seem, ||| 
we invite your attention to our free bro- ||| 
chure describing its amazing performance. || | 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 























W. OTTWAY & Co.,Ltd., | 


Established 1640 


“The Orion Spotter Telescope” 
The Ideal Telescope for Rifle Ranges 


SPECIFICATION — 
Diameter of object glass: 1.3” 
Magnification: Variable between 15 and 25 
Light transmission: 55% 
Field of view: (actual) 2° 10’; (apparent) 
82° 30’ 
Length: (open) 20”; (closed) 11” 
Finish: Bright parts—nickelled. Main body— 
dark brown crinkle. Weight: 20 ozs. 
Price: Registered Post Free, $32.00 
Leather sling $2.00 extra 


Orion Works, Ealing, London, w.5 
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its brightness decreased throughout April 
and May. Its probable magnitude on May 
19th was 11.8, when its predicted position 
was 6" 02™.5, 12° 26’, moving southward 
into an unfavorable position for further ob- 
servation by northern observers. 

Other comets now under observation by 
professional astronomers are all practically 
too faint for amateur instruments of mod- 
erate size. Those who wish to follow 
comets should send one dollar to Harvard 
College Observatory, Cambridge 38, Mass., 
which pays for 25 mailings of Harvard 
Announcement Cards, on which current 
news of comets, asteroids, novae, and other 
celestial events are carried. Cards are 
mailed individually to each subscriber to 
this service. 





VARIABLE STAR MAXIMA 


June 6, X Monocerotis, 7.6, 065208; 
11, R Leonis, 5.9, 094211; 13, R Aquilae, 
6.3, 190108; 21, T Hydrae, 7.7, 085008; 21, 
Chi Cygni, 5.3, 194632; 22, S Pavonis, 
7.3, 194659; 29, R Aquarii, 233815. July 
7, U Herculis, 7.6, 162119. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 





PHASES OF THE MOON 


PR MIMIOED 5s 55s o's oa vine June 3, 19:27 
ROR 0% dy oukdh-aon June 11, 22:58 
NOMENON” 6 cice cates sles June 18, 21:26 
eet BtIOL . | cass. odours June 25, 12:25 
ts TROON: 5 ocick xs a hae July 3, 10:38 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 





Configurations at 4° 30" for an Inverting Telescope 
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OCCULTATIONS FOR JUNE 


June 22-23 42 Leonis 6.1, 10:19.0 
+15-14.6, 4, Im: F 5:23.0 +0.3 —1.2 111; 
G ass 0s 15 92; HN 5:16.3 —02 
—“4,6:118, 

28-29 JUPITER —1.9, 15:03.9 —16-13.8, 
10, Im: F 23:14.9 —0.9 +0.6 102. Em: 
F°0:22.0 06. —1.0 325; H. 0:09.4 —0;:2 
—0.1 309, 


28-29 26 Librae 6.3, 15:11.6 —17-34.3, 
19; tm: -D5:41.5--—-1.1. —1.6 103; B°5:31.9 
1.6 “Lb 100: #55364 —19 1.9 12s; 
G 4:419 —2S -05 114; BH: 4:458 —1.5 
—1.5 144. 


29-30 10 G Scorpii 5.9, 15:54.6 —20-49.9, 
34, Ion: A237 —25:+t0:7 79: B 1:31:5 
BR OS 79s Ob 186 —22 40:8 95; 
we 5G kd? POS 216; 0356.1 —h} 
~-1:5.400. 


Limiting parallels of latitude for the 
Jupiter occultation of June: 28-29th are 
given in the American Ephermeris as +50° 
and —28°. This occultation should be 
watched for with telescopic aid by all 
observers in the southern United States, 
although it will occur in the daytime. The 
satellites of Jupiter will all be to the east 
of the planet, so they will be occulted 
after the planet at immersion, and will 
reappear after Jupiter does at emersion. 
Immersion is not given for Station H, 
as it occurs below the horizon. 


For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, immersion or emersion; standard station 
designation, GCT, a and b quantities in minutes, 
position angle; the same data for each standard 
station westward. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 

B +73°.6, +45°.6 

C +77°.1, +38°.9 G +114°.0, +50°.9 

D +79°.4, +43°.7 H +120°.0, +36°.0 
I +128°.1, +49°.5 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Le, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 


E +91°.0, +40°.0 
F +98°.0, +30°.0 





MINIMA OF ALGOL 


June 3, 11:58; 6, 08:47; 9, 05:36; 12, 
02:24- 14. 23:13; 17, 20:02;-20, 16:51; 23, 
13:39; 26, 10:28; 29, 07:17. July 2, 04:05; 
5, 00:54. 





GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 























Naturally, you teach Astronomy with the Peerless 
Planetarium ... . and Navigation .... and 
other sciences . . . . but there are no limits to the 
Planetarium’s use as a teaching aid. 














* CLASSICS — Read the leg- * ARTS AND CRAFTS — * MATHEMATICS — Man 
endary stories of the stars, Paintings, charts, dioramas, developed mathematics to ex- 
and teach the sky memorials and models stimulate star in- plain what he saw in the sky. 
to these heroes. terest and have lasting value Dramatize geometry and trig- 
: a as exhibits in the classroom or onometry in their relation to 
* ENGLISH — Study poetry, decorations in the home. astronomical phenomena. 
prose, and drama with astro- 
nomical background. Encour- * HISTORY — Show Thuban * GEOGRAPHY — Visit the 
age original writing. Use dem- as the Pole Star when the pyr- poles or the land of the mid- 
onstrations as public speaking amids of Egypt were built. night sun. See the skies from 
experience. Show the skies of any time. any place on earth. 


For further information about use of the Peerless Planetarium in the school, or for prices, address 


SCIENCE ASSOCIATES 


401 North Broad Street Philadelphia 8, Pa. 
Phone MArket 77-1372 





SKY AND TELESCOPE (No. 68/ 




















